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I  ntroduction 

This  di^Eift  envirtnin\ental  imp?LCtstaten^nttEI5)h?iE  been  prep ai^df or tl\e  proposed  M- 
PitMme  ExpEinsion  at  tl\e  Montana  Tuiii\els  Mming  Inc  (Montana  Tunnels)  Mute  m 
JeftereonCouiity,  Montana  (Figure  ES-l)   The  Montana  Department  of  Environnwntal 
QuaHy[DEQl  and  Ihe  U5  Bureau  of  Lai"LdManagpn"tent(ELM]  are  co-lead  agencies 
pi^aiiiiglheiirpact  analysis    Tlie  US  Ainr^Coips  of  Engjneere  [Coips  of  Engmeei^tis 
a  cooperating  agency  on  tins  EIS    TheEIS  fortlie  M-Pit  Mine  Expansion  at  die  Montana 
T\innel5  MinepiesenlE  tlie  analysis  of  possible  envii^onmental  consequences  of  three 
alteiTiatives    Altentative  1  -No  Action  Alternative  (L-Plt^  which  is  Montana  Tunnels' 
pi^esentOpei-almgPemut  00113  for  IheL -Pit  Plait;  Alternative  2  -  Pr op  csed  Action 
Alteniative  [M-Pit^  winch  is  the  Montaita  Ti^innsls  Proposed  Action  for  tlie  M-PitMine 
E>Yansioix  and  Alternative  3  -Agpiicy  Modified  Alteinabve,  which  is  the  agpncy- 
n:\odified  alternative  including miti gab ons    The  tiiree  alteinalives  aie  descnbedm 
Chapler2  oflhisEIS 

The  Montana  Environirental  Policy  Act  (MEP  A)  and  (he  NahonalEnvii^onmental  Policy 
Act(NEPAl  and  lheu"m"plen"LentingrLiles  ai\d  i^gulations  i^qiui^  tiiatif  actions  taken 
bytlie  State  of  Montaiia  aiid  ELM  maysignihcandy  affect  the  quality  of  the  human 
envii-onment,  then  aiiEIS  must  be  pi^aitd_  TlnsEIS  was  ivntten  to  fulfill  tl\e 
itquu^menls  of  tliese  laiva    TheDEQ  Director  and  Ihe  BLM  Field  Managerivill  use  tl\e 
EIS  to  decide  which  alteiTiaUve  should  be  approved 

Purpose  and  Need 

Montai^a  Tunnels  cun^ntly  mines  oi^contauiuig  golil  zmc,  lead,  and  silver  ftxnn  an 
open  pit  [iimie  pit}  under  OperaluigPemut  00113,  issued  by  the  State  of  Montana  under 
theMontanaMetal  Mine  Eeclanialion  Act  [|MMRA];  32-4^01  et5fff.,  MontanaCode 
Annotated  |MCA]X  ai^di^mderPlaii  of  Opei-alionsNo  MTME2S56,  issued  by  BLM^ 
itfen^d  to  as  ''OperatLngPeniiit  tlii^oi^igiiout  tins  EIS    Montana  Ti^innels  want  to 
e>cpai\dthe  exisbiignnrLepitto  access  and  mine  additional  ore  itsources 

Montana  Tunnels  has  applied  to  DEQ  ai\dELMforan  amendment  to  ils  operatrng  and 
i¥<:lamation  plans.  Pi-oposed  ad]U3lmenls  totlie  pi^esentOperatu^gPenint  include 
mci-easmglhe  peiTritted  ai^a  and  deptl\  of  Ihe  miiie  pit.  expanding  waste  i"ock  disposal 
ai^as.  raismgthe  tailii^^  storage  facihty  embankment  i^ahgning  apoilionof  tlie 
JeffereonCouiitymme  access  road^  diveilmgtl\ecoi.iKe  of  t^vosb^am  channels,  and 
crealiiigne^v  soil  stockpiles    Montana Tuniie Is  proposes  to  extend  operations  by  about 
5  yeai^  beyond  the  cun^ent  opei-aliiig  plan  An  esbn^ated  24  to  23  milLon  additional 
tons  of  oie  would  be  i^emoved.  The  lecl  amab  on  plai\  changes  include  routing 
additional  stoimwater  to  the  imiie  pit  to  aid  floodii^g  of  a.post-ininingpitlake 
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FIGURE  ES-I 
Prn^cl  Lcx:alK>n  Map 
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In  additLoii;  Claiicy  Creek  would  be  diveited  arouiidthe  e^aiidedpit  duiiiig 
operaboiis    After  muiing  is  corrplete.  aportLon  of  the  flow  in  Clancy  Ci^eek  adjacent  to 
the  nune  pit  would  be  continually  diverted  into  tlie  pit  The  pcBt-minu\g pit  lake  would 
itacheqiulibnuin  about  two  centimes  after  niuiing ceases  at  elevation  5fb?5  feet,  or 
about25  feetbelowtlie  elevation  of  Clai-LcyCreek(5^M  feet) 

Montana  Tunnels  also  proposes  to  donate  several  buildnigs  mcludang  the  nuU^ 
wai^house  ai\d  office  buildnigs,  laboratoiy;  aiid  t^vo  ouSidestoi-agp  building  to  the 
Jeftere on  Local  Development Coip or alion  for  post-mining  economic  development 
These  chaiiges  constitute  amaioramendnientto  Montana  Tunnels'  operating  aiid 
i¥c  lamation  plans  _ 

Project  Area 

The  Montana  Tunnels  Mine  IS  loc  ate  dinjeffei^  on  County.  Montaiia^  approMinately23 
miles  soutli  of  Ihecity  of  Helena   A  map  showing tl\e  project  location  and  study  ai^ais 
piwentedm  Figure  ES-1 

I  ssues  I  dentified  During  Scoping 

I  ssues  af  Concern 

The  pnmaiy  issues  of  concern  raised  during scopiiig for  tl\e  Montana  Tuniiels  M-Pit 
Mine  Expansion  pertained  to  six  gei"Lei"al  subject  ai^as    hydrolog^;  ^vetlands  and  WateiB 
of  Ihe  U5  ,  fisheiies  ai\d  aquatics^  wildlife^  enguieeiing  and  socioeconomics   The  issues 
ait  suirmaiized  below 


Hydrology 


Potential  iirpacS  to  surface  water  and  gi"oundv^ater  quality  and  quantity  m  the 

Clai\cy  Creek  Pen  YanCitelv  andSpni^gCitek  di^ainages 

Potential  in^acls  to  existing  v^aterngjits 

Gecchenustiy  aiidivaterqiiabty  of  Ihe  post-mining  pit  lake  and  stoimtvater 

The  potential  need  for  a  MontanaPollutaiitDischar^EJiimnalion System 

(MPDES}p^rmilE 

The  potential  need  for  a  ivatertL^atntentplaiit 
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W^ljidsjid  Waters  of  the  U.S. 

•  PotentLEduTfiacIs  toivetlands  EindWatere  of  tl\e  US-^m  particular  Clancy  Creek 
"weliaiids  and  stL^ambed 

•  Loss  of  Ihe  creekalreEunbed  and  Ihe  diveiBLonof  Clancy  Creek  watei-mto  Ihepitp 
ttivayfronilhe  exisbiig wetlands 

•  Water  quality  ai\d  tlie  dov^nsti^am  v^edands  after  the  pit  lake  loaches 
equilibiium 

Fisheries  and  Aquatics 

•  Potential  m^acls  tofislienes  ai\d  aquatic  insects  mClai^cy  Creek 

•  The  viabihty  of  Ihe  ftsh  population  upstit am  otthe  pr op csed  Clancy  Ci^eek 
divereion 

•  The  potential  m^act  of  the  pit  lake  after  mining  on  fish  and  aquatic  popi^dations 


Wiid^fe 


The  potential  m^ acts  to  ivildlife  populations;  including  gan^  annnals^  sensitive 

species^  threatened  andendaiigeredspecieS;  aiidbiodivereily 

The  ci^imulatLve  potential  inq^ac Is  ft-oinotlier human  activity  m  the  ai^a 

The  potential  m^ acts  toivildlifemoven"tentctniidtns 


Engneerinq 


•  The  potential  m^ acts  to  pit  In gjuvall  stability  fi"tnn  allowii\gthe  M-Pitlv1u\e 
Expansion 

•  Potential  m^  acts  to  the  Claiicy  Creek  channel 

•  The  stability  of  tlie  pithi^^iwalls  and  the  tailing  storage  facihtym  the  case  of  an 
earthquake 

Sod  oeconomics 

•  The  potential  m^acls  to  Ihe  Jeffeis on  County  tax  base^  wages  ai\d  benefits  fortlie 
ai^a.  and  schools  ft-omnotpennitting  the  mine  expansion. 

CiJtural  Resources 

•  One  site  has  been  detenniiied ''eligible''  for  listing  on  the  National  Register  of 
Histoiic  Places  ^vitlimthe  iniiie  expansion  peiTntbouiidaiy 
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Descri pti  0 n  of  Alt er n ati ves 

Alternative  1  -  No  Action  Alternative  (L-Pit) 

Alternative  1  is  IheMontai-iaTuiii^ls  L-PitPlai\  as  itis  peiiniHed{FigjreES-2} 
MontEU\a  Tunnels  was  penmtted  to  mu\e  an  avera^  of  15,000  tons  per  day  The  mining 
ntethodhas  notchai^ged  since  the  inuie  v^as  approved  u\  196b    The  inuie  cun^entiy 
produces  11^000  to20r(MJ0  tons  of  ore  per  day  Dnllin^  blasting  loadnig  ai\d  hauling 
take  place  on  20-foot  bei\ches  as  tlie  mii^epitis  deepened   Pi"0]ected  avera^  annual  oi^ 
production  IS  4  to  6  million  tons  depending  on  conditions  Ihrough  Ihe  ren\auiin^ 
approved  L-Pit  Plan 

MtnePit 

The  approved  foolpiiiit  of  Ihe  mine  pit  is  24E  4  acies    The  mine  pit  is  peiTmttedto 
extend  ft"on"Llhe6j430-foot elevation  to  Ihe  4j250-foot  elevation  at  the  pit  bottom  The 
pitiin:\da}di|J"Ltelevalionatlhe  lowest  point  would  be  5^670  feetontlie  soulheastside 
of  Ihe  pit   Tlie  miiie  is  accessed  by  a  pnmary  haul  rainp  on  Ihe  southeast  side  of  the 
mii\e  pit 

Talinqs  Storage  Facility 

The  tailin^^  stoi"a^  facdily  embankment  has  beeninci^emsntaUypeimittedto  Ihe 
ci^urent  elevation  of  S^bbO  feet   Thetailingp  storage  facility  embankment  (tailing 
embankment)  eldest  elevation  at  5^660  feet  is  si^ifficient  to  contain  all  tailings  vohime  ai\d 
n^aiiitaincontingpiicy  ft^eeboard  under  AlteiTiatLve  1    Structural  peifoiTnance  of  tl\e 
tailings  embankirent  would  be  monitoi^d  after  minu\g  and  ore  prccessiiig  have  been 
coirpleted   Stabihtyn\onitoiii"Lgwoi.ild  involve  acontmuaUon  of  piezometer  leadings 
withu\  tl\e  embankntent.  moiutonng  of  flov^s  ft^omtl^eembanlaiientcombiiied  drain 
system  aiid  moiutom^g  of  tailings  settlentent  duiiiig  Ihe  closui^  and  post-closure 
peiiods 

Waste  Rock  Storage  Areas 

Montana  Tunnels  projects  that  approximately  122_3  million  cubK  yards  of  waste  i"ock 
would  eventually  be  placed  in  Ihe  425  ^  acies  of  waste  rock  stora^  areas    Montana 
Tunnels  stores  waste  rockinsevei"al  different  waste  i"ock  storage  ai^as    Thepmnary 
waste  i"ock  storage  ai"eais  adjacent  to  the  ^vestside  of  the  tailings  storage  facihty   A 
waste  i"ock  butliess  doivnstreamof  tl\e  taihi\^  embankment  m^i-oves  Ihestabibly  of 
the  tailli^^  storage  facility   A42-acie  waste  i"ock  storage  conbii^ncy  area  on  the  soutl\ 
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side  of  Pen  Y?Q\  Creek  liiat  would  i^quiit  divemonof  PenYai^Creekis  peiTmtted  Kit 
notbonded  aiid  not  included  m  distuitance  aci^a^  totals  listed  above  for 
Alten\atLve  1 

Pen  Van  CfeekDh/ergon 

The  PenYaii  Creek  di-auiage  IS  peiimtted  toberealigped  to  expand  Ihe  waste  reck 
stora^  area;  but  Montana  Tunnels  is  not  planning  to  do  so  under  the  approved  L-Pit 
plan  of  opei"alions   Montana  Tunnels  has  been  able  to  contau\  the  waste  rock  from  Ihe 
L-Pit  Mine  Plan  mv^aste  rock  storage  areas  ^viftiout  developing tl\e  v^aste  rock  storage 
aita  south  of  Pen  Yai\  Creek 

Clancy  Creek  Diverson 

The  Clai\cy  Creek chani\el  would  not  be  disturbed  andtlie  ci^in^entfloAV  regime  In 

Claiicy  Creek  would  not  be  altei^d   After  minuig  ceases,  flows  ft"om  Clancy  Ci^eek 
WDuldnotbeusedtofUllheL-Pitto  accelerate  pit  lake  filhng 

Reclanatiffli 

The  objectives  of  reclan^alionare  to  stabilise  disturbed  ai^as  as  soon  as  practical  dunng 

the  operational  phase   The  final  reclamation  objective  is  tocon^lete  i^clanialion  of  all 
distui^bed  areas  ai\dretuii\  Ihe  land  to  useful  pro ductivily  A  ^-yeai" closure  peilodis 
planned  toreclaunall  areas  disturbed  by  mming  act  vibes    Apeiiod  after  closui^  is 
alsoplani^edformonitonng  aiid  maintenaiice    Appi-oxmmlelySO  percent  of  areas 
distui^bedbymmmg  would  have  been  reclamted  by  concun^entreclan^ationpnorto 
clcBi^ire 

PeclamatLon  of  all  remaining  facilities  would  commence  atlhecoi^clusion  of  mining 
operations    Closui^  of  tlie  tailm^^  storage  facdity  surf  ace  would  i^quu^  a5-yearpenod 
to  allow  time  for  sufficient  deivatenng  ai\d  settlentent  of  tailnigs  soLds    Wlienlhe 
milling  process  endS;  dewateiiiig  of  tlie  tailmg^  storage  facdily  would  begm   The 
ponded  water  on  tl\e  tailii\gs  storage  facihty  surf  ace  would  be  i^emoved  dunng  the  fii^t 
yeai^  follo^vingcessalion  of  mining  and  v^oi^ildbe  pumped  to  Ihe  mine  pit  The  filial 
surface  of  Ihe  tailing  stoi-agf  facility  would  have  aO  ^  to5  penzent  slope  totlie  eastii\ 
lined  drainages  to^vard  aspillivay  Suiface  runoff  after  the  5-year  closing  period  would 
Import  to  a  percolation  pond  construe  led  111  tlie  fom"ter  south  pond 

The  taihng^  suiface  ivould  be  c^peduilh  36  inches  of  nonacid-generatingrockand 
covered^vilh  an  additional  24  incites  of  soil  winch  would  then  be  seeded  to  mmimiae 
waterinfiltL-alion  and  tocon"plete  fmal  itclanialioiL  More  soil  would  need  to  be  placed 
li  addi&onalsetflement  occuired  after  soil  pi  acen"tent   After  soil  ^phcabon^  tlie  tailmg^ 
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surface  ai^a  would  be  amended  ^vilh fertiliser  aiidplmved  to  loosen  Ihe  soil    The 
tEulmi^  surface  would  then  be  dnll  seeded  ^vitl\  a  grasslai^ds  seedmixtuie    Run-on 
contii^l  ditches  up^^dientof  tlie  tailin^^  stora^  facJily  surf  ace  would  divert  water 
awayfronilhe  facility. 

The  Tvaste  iixkstora^  aitas  are  itclaunsdirLCi^enKntally  aslifis  aie  con^leted   Any 
itclainatLon  of  ivaste  recks toi-agp  ai^as  liiatcannotbeironqjieledconcmientlywilh 
muiing  would  be  con"pleted  after  closure    Steep  slopes  bet^veenbeiiches  would  be 
i^u^adedto  ?  5h]v   Tlii^e  feet  of  cap  rock  woi^ildbe  spi^ad  over  dump  tops  ordun^ 
slopes  if  cl^enucal  testu\gu\dicates  liiatihe  si^ufacematenals  have  acid  generating 
potential   Thec^  i"ockwouldnotbe  added  to  slopes  tl\at  did  not  exhibit  acid 
generating  potential   Drainage  benches  would  bees  tabhslied  to  route  stom"ftvater 
ninoff  from  the  i¥clain^dsmface_  Sixteen  inches  of  soil  v^ouldbe  spi^ad  on  all 
surfaces;  i^gardless  of  ivhetlier  Ihe  c^  rock  had  been  added  ornot   The  di^inq?  si^ufaces 
would  Ihen  be  levegptated  to  minumze  mfiltrahon 

Filial  leclanialion  of  tliefacJilies  aita  would  cccur  attheconchisionof  operations    The 
facility  area  Vb^ould  be  contoured;  aitd  buildnt^  would  be  itmoved 

Atclosuitj  most  of  tlie  mine  pit  deivatem"Lgs}^temv^oi.ildbe  shut  off,  and  the  pit 
would  begjii  to  fill  ^vitii  water   Because  of  stability  pro  blen^  uithenoilhv^esthi^iwall 
of  Ihe  pit  verticalpun^uig  wells  would  be  maintauied  onlhenoilh^  noiUnvest.  and 
southv^esthi^vallsforS  yeai^  duiiiig  closure  to  provide  a  factor  of  safety  of  at  least 
1  2  dum\gthe  eailystagps  of  nune  pit  flooding  The  pit  would  lemam  accessible  above 
the  water  level  byway  of  the  pit  access  ramp    Montai\a  Ti^innels'  planv^oi^ild  allow  tl\e 
pithighwalls  to  naturally  v^^ealher  ai\d  ravel  into  tl\epit.  c  over  pit  bene  l\es,  andfonn 
talus  slopes  above  Ihe  pit  lake    Tlie  pitlakeivouldtake  alniosttwocentunes  tofill_lt 
would  equilibrate  about  60  feet belo wtl\elov^est pit  nm  elevation  1^,670  feet)  and  not 
have  asuiface  water  dischar^   About  7  gallons  per  miiiute  would  seep  fromtlie  pit 
and  report  to  IheSpiiiigCi^eek  drainage  as  gi"oundwater  wlien  Ihe  pit  lake  is  full 

CapRcxfc 

C^  rock  IS  non-sulfidemosdy  volcanic  waste  rock  geiiei-ally  obtained  ftxnn  tl\e 
overKirdenintl^e  upper  luglw^ alls  of  Ihe  mine    Cap  rock  is  stoi^d  m  stockpiles  to  be 
used  as  reel  an^ati  one  over  mateiials   Theie  ai^cuiitntly  overS  million  cubic  yai^ds  of 
excess  c^  rock  stoc lulled  at  Ihe  mine    If  c^  i"ock  stockpiles  aie  not conq^letely  used; 
the  stoclq^iles  would  be  gi"aded  di.iiii\greclan\atLon  to  match  existing  top  ogi-aphy  The 
aita  would  bee  oveitd^vitli  soil  andi^eseedediii  a  n^aimer  consistent  ^vifti  Ihe  mine's 
itclamation  plan  for  waste  rock  storage  aieas 
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South  Pond 

The  south  pond  would  be  used  to  collect  tailii\^  storage  f^ility  seepage  water  and 
recoveiyivell  system  discharge  duiingthe  ^-yeai^  closure  peiiod   The  water  uitl^e 
southpond  v^ouldbe  pumped  to  Ihe  pit  to  accelei-ale  pit  fillu\g  After  the  5-3^ar  closuit 
peiiod;  the  soi^ilh  pond  would  bee  onveiled  to  a  penzolation  pond  to  manage  Ihe 
remanding  seep  age  v^aterandsuiface  waternjiioff  from  Ihe  i^ei:lam"ted  tailn^gs  storage 
facility 

Roads 

The  niaii^  access  i"oadis  2  b  imles  longft^omtl\e  V\^kes  county  road  to  Ihe  mine  sile^ 
running  west  ai\d  tlien  nortli  alx^und  the  side  of  AltaMountaii^   The  access  road  ivill 
itmainatclosui^   Tlie  road  presently  n^teels  couiity  road  specifications    The  1936  final 
EIS  and  the  OperaliiigPeiinit  discuss  tlie  potential  for  the  Spiing  Gulch  Coad  to  be 
covered  wilh  waste  rock.  Allhougl\peiinitted,  tins  aspect  of  Ihe  opei-abi^gpeiimtwas 
notin:^len"tentedj  and  Montana  Tuni\els  does  not  now  intend  to  cover  tl\e  road  as  part 
of  tiie  L-PitlvliiiePlan   Relocalionand/orreconslrQclionVb^ouldnotberequired 


The  sei-tfice  i"oad  to  the  v^aste  rock  storage  areav^ouldbe  itclaimEd  as  adi-aliiage 
channel  aspaitoftl\e  waste  rock  storage  area  drainage  system   The  upper soutli  pit 
ran^  would  be  reclaimed  by  pulling  back  tiie  bank  or  using  fill  as  necessaiy  to  bring 
this  area  back  to  natui^al  slope   Eoads  wouldbenppedbefoi^soil  and  seed  are  applied. 
The  pit  access  ran^  would  be  itclaimedfromtliepitninto  Ihe  modeled  In^  water 
inaik  of  tiie  pit  lake  at  closure 

WJg"  Monitorinq 

Diguing  the  5-year  closing  period,  i^  tol4  compliai\ce  wells  and  several  suiface  water 
siles  would  be  sampled  quaileiiy   Additional  v^atersamples  would  be  taken  ft"om  Ihe 
floodmginiiie  pit  Sairple  i^si^dts  ft^omclcBi.ire  penod  monitor  locations  would  be 
evaluated  aiid,  based  onfmdnigs  ai\d  approval  ft^om  DEQ  ai^dELM^  the  monitonng 
fitqueiicies  andhsts  of  measure  d  par  antetei^  could  be  reduced  overlmw   Sairq?lingm 
the  floodn^gpit  lake  would  conliiiue  at  different  depths  diiiii^g  Ihe  period  after  closure 

The  water  quahty  monitonng  progi^an^ivould  not  be  static  or  inflexible   The  program, 
would  reniaiii  flexible  enougli  to  respond  to  datati^nds^  chaiigesminfoiTi^ational 
itquu^menls  and  site  specific  situations. 


ES-9 


Executive  Summary 


Alternative  2  -  Proposed  Action  Alternative  (M-Pit) 

Developrrent  dnlliiigpi-ograirE  at  Montai^a  Tuimels  have  delineated  additional  ore  liiat 
provides  a  large  reseive  f or miiuiig  and  iniUing beyond  tlie  approved  L -Pit  plai\  of 
operations    Montana  T\iiinel5  proposes  to  extend  iS  life-of-mine  plan  to  access  Ihe 
M-Pit  ore  i^eserveby  open  pit  muiinginelhods  as  descnbed  m  the  appLcationfor 
anwndment  to  OperatingPeiinit  00113    The  added  ore  i^eserve  would  lengtlien  mining 
and  milling  operational  life  by  aboutSyeai^    Tlie  ovei^life  of  mute  v^ouldbe  ?7 
yeai^ 

Proposed  chai\ges  to  Ihe  cuii^nt  Operating  Permit  include  {l)ii"Lcreasingtl"Le  peimitted 
aita  and  deptli  of  Ihe  open  pit  mine;  (2)  e^andnigv^aste  rock  storage  areaS;  [3)raisu\g 
the  tailii^^  storage  facihty  embankment  to  hold  additional  tailmg^^  (4)  providing 
sta^ig  ai^as  for  soil  and  gravel;  (5)  diverting tlie  coui^es  of  ttvoslreainchaniielsj  (6) 
itroutmg  apoilionof  tlie  mine  access  road  ai"ound  Ihe  tailings  stoi-agp  facility:  and  (7) 
roubng  sinface  flows  fi"oin  Clancy  Ci^eek  into  tl\e  mu\e  pit 

Mine  Pit 

The  miiie  pitwouldincitasein  ai¥aby39_3  acits  from24S  4  acres  ( Alternative  1  ]  to 
287  7  acres  (Alternative  2)   The  pit  floor  elevation  would  deepen  200  feet,  from  4,250 
feet  to  4,050  feet   In  addition  to  the  flows  used  to  accelerate  pit  filliiig  as  descnbed  in 
Alten\ative  1;  Montana  Ti^mnels  v^oi^ild  use  part  of  lis  ivatern^ils  on  Claiicy  Creek  and 
divert  apoilion  of  Clancy  Creek  flow  to  tl\epit 

Tailings  Storage  Facility 

The  tailings  stoi-agp  facility  surface  area  would  iiicrease  from  2W  3  acres  in  Allemative 
1  to  272  6  aci¥s  in  Alteniative  2  aiid  would  contaii\  up  to  about  130  million  tons  of 
tailin^^    The  tailing  elevation  would  nse  approxuiiately  50  feet   The  surface  elevation 
ai\dplan  ai"eaof  tl\e  tailing  storage  f^ili^^oi^ildinci^ase  fo  contaiiitlie  additional  24 
to  30  million  tons  of  tailing    Tlie  final  suiface  g^dient  of  the  facility  for  AHen\ative  2 
would  route  stonnv^aternji^off  flows  totlie  mii^epitratlierthanto  Ihespillivay  and 
southpond 

Wajte  Rock  Moraie  Are^ 

Under  Alternative  2j  appi-oxunately  46  3  milLon  cubic  yai"ds  of  waste  rock  would  be 

removed  from tlie  expaiided  mine  pit  over  a5-}^ai^miningpenod  aiid  placed  iii  the 
579  1  acres  of  ivasle  rockstoragp  ai^as    Waste  rock  storage  for  Alten\ative  2  v^oi^ild 
begin  by  i-aisingtlie  maiii  waste  i"ock  storage  aita^vest  of  Ihe  tailings  stoi-agp  facility 
before  extending  Ihe  waste  i"ockstoi"age  ai^asoutliwai^d  across  aiiepl^emsral  section  of 
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Pen  Yeu\  Creek  Tl^  expanded  waste  iixkstora^  Eu^a  would  bee  tmstLiicted  and 
i¥clainiEdi.irin^  the  same  desigji  and  methods  m  Alleniative  1;  but  witli  liigiier  dump 
lifls  proposed   Formore  efficient muuiig  product! tn\  tlie  v.? Mte  rock  storage  area  would 
be  built  using lTO-foot-liiicklifl3[layei5^(AHeiTLatLve  ?)coirqDaredto  Ihe50-foot-thick 
lifis  uiider  Al tentative  1 

Pen  Van  Cfeek  Diversion 

The  larger  waste  rock  storage  area  woi^ild  cross  tlie  pi^esent  channel  of  Pen  Yan  Creek 
channel  and  cover  a  3,950-foot-long ephemeral  section  of  PenYanCi^eek   This 
contingency  storage  areav^as  pemntted  and  never  used  by  Montana  Tunnels    A 
poilion  of  thePenYanCi^eek  drainage  would  be  i^ahuied  ai^oi^ind  tl\e  base  of  Ihe 
propose  divasle  recks  torage  ai^afoolpm^t   PenYanCreekis  epl^entral  aiid  most  flow 
infiltrates  to  underiyuig  alluvium  andcolluviuirL  The  realigned  PenYai\  Creek 
drainage  would  be  desigjiedto  immic  the  exislingdi-aiiiage  and  i"oute  stomiv^aterto  Ihe 
existing sedinientatL on  pond   5edimentalionpondfloAV  v^oi^ild  continue  to  be  diverted 
into  soulhpond  lhrougl\  a  pipe 

Clancy  Creek  Dtvergon 

For  Al  tentative  2;  tl\e  expansion  on  Ihe  northwest  side  of  the  mii\e  pit  would  i^emove 
the  channel;  underlying  alluviun\  and  associated  wetlands  of  approxunatelyl, BOO  feet 
of  Ihe  Claiicy  Creek  di"aii\age   Duim^  mining  operations^  upstitam  Claiicy  Creek 
surface  water  and  gjT^uitdivater  flows  would  be  diverted  ai^oundtheM-Pitusmg  a 
combinabonof  a  pipe  and  ai\  open-flo^v  channel   The  i^erouted  flow  would  it] oii\tl\e 
ntaiiiClaiicy  Creek  channel  dov^istt-eam  of  Ihe  mine  pit  2,600  feet  ft^omtlteupstitam 
divereion 

A  cutoff  wall  for  groundwater  and  ahead  gate  would  be  constructed  to  divert  water 
into  a  ?,000-f oot-long  l6-ii\chpipe  tl\at  would  be  Kinedbeloivthe  gi"ound  suiface    Tlie 
headgate  would  bee  onstiToc  led  with  a  spillway  to  divert  flov^s  ^aterlhanthe  5-year^ 
24-houi"floAvii\tothe  miiie  pit  This  ivaterwoi^ild be  mana^d  as  process  water  Tl\e 
dischai^gp  end  of  the2,000-foot-longpipe  would  c  onvey  Clancy  Ci^eek  water  to  abOO- 
footconstiucted  open-flo^v  channel  begjniui^g  at  anephemei"al  drainage  on  Ihe 
noilluvest  side  of  tlie  mine   A  bedrock  cutoff  wall  v^^ouldbe  constiucted  across  tl\e 
alluvial  channel  of  tl\e  ephemeral  drainage  tobnng  gjT^uiidivater  mto  Ihe  constructed 
channel   The  open  channel  portion  of  Ihe  diveiBionivould  be  lined  to  pi^vent  water 
seepage  mihe  area  of  the  miiie    Tlie  open  channel  v^oi^ild  c onvey  water  ft"omtl\e 
ephemeral  drama^  andClancyCi^eekbackto  a  downstitamitconnecti  on  point  with 
Claiicy  Creek 
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Ab out 4-77  acits  of  deliiieated  wetiEinds  would  be  disturbed  m  pail  of  AlteiTia&ve  2_ 
Appi-oxunately  2  64  acres  of  wetlai\ds  would  be  excavated  aiid  removed  by  the 
expansion  of  IhemuK  pit  iiin  and  the  reloc ale d  Clancy  Citekchaiiiiel   Montana 
T\innels  proposes  to  provide  5  13  acres  of  new  nuligated  wetlands  in  Ihe  broad  Clancy 
Cieekvalley  doivnslreainof  tlie  itlccated  Clancy Ci^eek  channel  tocoirpensale  forihe 
distuitance  of  4  77  acres    A^vetlands  mitigation  i"alio  of  approximately  1  14  to  1  is 
proposed  forihe  2  64  acies  of  ivedaiids  that  would  be  excavated  in  die  M-PitMu\e 
E>Yansion  ai^a 

Folio v^TngclcBure  of  d^  mine;  apoilionof  thedow  fi"oin  Clancy  Ci^eek  would  conhnue 
to  be  diveiled  ai"ound  die  M-Pit  to  inau\tain  tlie  dov^nstitam  v^edaiids  The  leniauiing 
flow  inClancyCi^eek  would  be  diverted  into  the  nune  pit  to  augjnentfoiTnalion  of  a  pit 
lake  after  minu\g 

RedamatTon 

An  additional  70  V  aci^es  would  be  distuitedforsod  aiid  gi^avel  stcclq^iles  and 
contingency  areas  under  Alternative  2    Montaiia  Tunnels  propcts  that  attlie  end  of 
mining  a  suiplus  of  approximately  400^000  cubic  yards  of  soil  would  be  available  for 
reclamation 

PeclamatLon  objectives;  acbvities  and  scliedi^ile  for  Alternative  2  would  be  tlie  same  as 
these  descilbed  under  Alten^atLve  3 

C^Rcxfc 

Similar  to  AlteiTiaUvel,  diere  v^oi^ddbe  approximately  5  nuUion  cubic  yards  of  excess 
cap  rock  stcclqDiled  atlhe  mine  forAlteinalive2    If  cap  reck  stockpiles  ait  not 
coirpletely  used;  tlie  stcckpiles  would  be  ej^aded;  soiled^  andseededccmsislentivididie 
i¥<:lamalion  plan  for  other  v.?  aste  rock  storage  areas 

South  Pond 

Smularto  AlteiTiaUvel,  die  soutl\  pond  would  be  used  tocollecttailini^  stora^  facdily 
seepage  water  and  itcoveiy  well  system  dischai^ge  duiiiig  die  5-yeai" closure  peiiod 
The  water  ill  the  soi^ilh  pond  would  be  pun"ped  to  tlie  pit  to  accelerate  foimation  of  a  pit 
lake  aftermining  After tlie  5-year  clcBuitpenod.  tlie  soudipond  v^oi^ddbe  conveiled 
to  apercolabonpond  to  n\anagf  tl^ereniamingseepage  water  ft^omtl\e  reclaimed 
tailin^^  stora^  facdily  Suifacewaleriunoff  from  the  tailm^^  stora^  facdily  would 
not  report  to  die  soutli  pond  in  die  M-Pit  plait 
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Roads 

AptntLon  of  the  n^auiJeffeKonCoui^ty  access  road  wcxildbe  italiijied  ai^oundthe 
tEuhni^  embaiikirent   The  iiev^ly  coiistractedniEun  access  i-oadivouldi^eiruiiiiatclosui^ 
as  part  of  Ihejeffeis on  County  ii^adsysten^ 

The  SpiingGulchroadivould  be  relocated  a  short  distance  to  tl\e  south  of  tl^ecuii^nt 
road-  Montana  Tuni\els  plans  nouiteiruplionto  access  while  tlie  itplacen^entseclionof 

the  road  15  conslrLicted  The  SpirngGulchroadivould  be  replaced  v^th  4.000  feet  of 
gj^vel  road  parallel  to  Ihebase  of  the  waste  i"ockstora^  ai^a  The  new  road  would 
rec  onnect  ivifti  gravel  roads  crcBsuig  Wood  Chute  Ci^eek  aiid  provide  access  to  Blue 
Bu"dPidgp  byway  of  IheWood  Chute  Creek  and/ or  Pen  Van  Citek  gj^vel  roads 

Wdta~  Monrtorinq 

The  water momtoni^g plait  aiid  scltedule  f or  AHeiTtative  ?  would  differ  ft"oin 
AltentatLvel     SixexisbnamoratoimgweUs  (GW-1,  GW-3,  MW-l;  IvlW-2,  MW-3,  and 
MW4)  would  be  abandoned  m  the  ai^aof  i\ew  distuitaiice.  and  six  new  monitonng 
wells  (CW-NEWl,GW-NEVU2,GW-NEt"V3,GW-NEW4.GW-':C]  ai\dGW-CC2]  would 
be  added  to  Ihe  water inonitoiingpi"ogi"am   Two  existutgsuiface  water  monitonng 
stations  [SW-16  and  SW-lbA)  would  be  monitored  f  on  vater  quality  parameter  in 
addition  to  flow. 

Watermomtonng  after  closure  would  be  conducted  ii\  ace  ordance  Avith  the  Opei-alional 
PeinntHydrologjc  Monitoring  Schedule  duiiiig  Ihe  5-yeai"  closure  penod   Attlieend  of 
clcBi^ire;  tlie  data  ft^om  the  qiiarteily  n:\onitomig  v^oi^ild  be  itvieived   If  no  adveise 
changes  m  water  qiiably  or  physical  chai^acteiistics  ai^  observed;  ai^comn^ndalion 
would  be  n:\ade  to  induce  tlie  s  angling  frequency  for  all  of  the  monitoi^dsouives  to 
one-half  of  tlie  quaiteiiy  mom tonng^vifti possible  fuilheri^duc  tons  for  backgj^ound 
and  up  gr ^di^itf  monitor  ^vells 

Additional  san"plu\givouldbeproposedfortl"Le  filling  pit  lake  to  obtaii\  surf  ace 
san"ples  aiid  sanqjles  atdeptl\  at  least  onetime  peryeai^   Tlie  ft^queiicy  of  san^hng 
and  parameter  list  could  be  modified  based  on  sample  resulted  if  appropiiate 

The  operational  and  water  quality  monitonng  progi^an^  after  clcsi^ire  would  not  be 
static  or  inflexible  The  programs  would  ren\aii\  flexible  enougji  to  respond  to  data 
litnds,  chaiigesiiMnfoiTnabonal  i^quii^menls  andsile  specific  situations. 
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Alternative  3  -  Agency  Modified  Alternative 

Alten^atLve  3  would  be  similar  to  Alteinalive  2,  with  liheexceptLontl^at  specific  pro|ect 
inodific  aUons  would  be  mcoi^ orated  to  address  the  foUoivmg  issues 

•  Issue  A"  Mai^agement  of  taibne^  stoi"a^  facJily  seepage  after  closure  based  on 
ft\e  results  of  waler  quality  moiutonngdmii^g  the  ^-yeai"  closure  peiioil 

•  Issue  B:  Conlrol  of  v^md-bloivn  dust  fitun  Ihe  taiJings  suiface  duimgclcBuitj 

•  Issued  Citation  of  a  natural  and  nwi^  fiirttLonal  dendiitic  di^aina^  pattern  on 
Ihe  waste  rock  storage  areaitclaimedsuifacer 

•  Issue  D    Development  of  a  contingency  plan  and  operational  gecchemical 
venficabonprog-am  to  handle  potentially  ac  id-gf  iterating  waste  rock  based  on 
Iditetic  testresulls,  and  on-gomg  nwmtoiiiig  of  ivaste  niatenalinuiedfromtlie 
M-PitMineEypansionzoiie    Selective  handbngcnten a  based  ontliese  test 
results  niust  meet  timely  ntatenal  handlnig  reqmitmenls  uitltepi-oposedlvl-Pit 
irine  plan; 

•  Issue  E"  Establishment  of  a  reconslrLictedClancv  Creek  channel  soon  after 
commencing tlie  M-Pit  Mine  Expansion  tliat  would  convey  Ihel  in  20  year 
ittum  period  24  hour  stoim  event   The  i^econslructed  andhiied  open-flow 
channel  would  be  located  asufftcient  distaitce  ft^om  the  mine  pit  nm  to  ensure 
stability  and  thus  protect  sire  amflow,  wetlands  and  fislteiies^ 

•  Issue  F  lirplementation  of  operational  and  ^otechmcal  measi^ires  to  ensure 
Claitcy  Creek fl 01  vs  do  not  enter  to  the  M-Pit  in  ftie  future;  aiid 

•  Issue  G    Developnient  of  additional  nuligalions  required  duimg  operations  aiid 
reclamation 

Project  specific  modifKa&ons  for  Alternative  3  ai^summan^edbelov^  fortlie  M-Pit 
waste  rock  storage  ai^as^  tailings  storage  facihty,  and  i¥c  onstruc ted  Clancy  Ci^eek  open- 
flow  channel- 


Mine  Pit 


Mcntana  Tunnels  woi^ild  m^leirent  operational  M-Pit  mining  measi^ires  to 
achieve  ai\d  maintau\  stability  of  tl\ehigl\v^  all  and  long-teiinClai\cy  Creek 
stability  after  clcBui^   In  part  stability  i^quu^menls  uiclude  tlie  use  of  lo^v- 
dama^  bias  ling  pi-actLces,  aggi^ssive  g3^oi.indwaterdepres3i.iiizatioix  ai\d 
implementalion  of  a  proactive  ge^teclmical  monitoring progr^^"L  [Issue  F)_ 
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•  Groundwater  depres3i.iiizatLonv^oi.ild  be  i^quu^d  along  tlie  nortluvest  pit 
liigliwall  di.mi\g  operatLoiiE  ai\d  after  closure    Acombinalionof  veitical 
pumping  wells  andhon^ontal  drains  woi^ildbe  used  to  remove  gjT^uiidwater 
The  mmimum  gi'oundwaler  depressunsabon  depftiwould  be  100  feet  (Issue  F) 

TalinosaoratteFadlitv 

•  If  water  quality  fi-omlhecombliied  drains  does  notireet  gjT^uiidivater  qualily 
staiidards  by  Iheend  of  the  closure  peiioi  Montana  Tunnels  would  mamtainihe 
soutl\pond  andhi^ersystenii  conlinue  pumping i^inlreatedv^ater into  tlie  pitr  or 
htat  or  otl^eivjise  manage  water  to  ensmttlie  dischai^ge  meets  gi^oundivater 
quality  standai-ds  [Issue  A  t_ 

•  If  wateru\tl\e  taiJin^  storage  f^ility  combined  di"ams  n"eets  all  gi"oundwater 
quality  standai"dS;  Montana  Tunnels  would  buiy  Ihe  soutlipond  ati¥<:lamation 
to  avoid  any  si.iif  ace  water  dischai^ge  aiid  c  ontinue  to  monitor  gi^undwaler 
quality  duimg  the  pi"ocess  of  tailm^^  consoLdation  [Issue  A) 

■  Montai\a  Tunnels  would  limit  ivu\d-blo^vn  dust  from  tlie  tailnigs  suiface  using 
ail  inigatLon  system  to  maintau\  au'etted  tailii^gs  suiface  or  other  dust 
abatement  lechnology,  as  ^pi-opnate^  until  such  time  that  vegetabonhas  been 
established  or  dust  pro  due  Hon  is  othenvise  controlled  (Issue  BJ 

•  Duiing reclamation  of  Ihe  taiJingp  storage  facility  suiface,  Iheplacenientof  cap 
matenal  insults  u\latei"al  displaceirent  of  undeilymgshntes    It  maybe  iiecessaiy 
tourplement  a  site  specific  dewateiiiigplanto  induce  tlie  fli^udity  of  the  slimes 
to  a  level  where  thecappmgmateiialcai^be  placediviftiout  displacentent  of  tl\e 
slin^es-  If  de^vatenng  of  Ihe  slimes  caiinotbe  achieve d^vi thoi.it  delays  totl\e 
cappu^gplaUi  (It  an  agency  approved  gpotextde  layer  would  be  added  to  Ihe  cap 
desigjito  ci^ate  astructui-al  bndge  over  less  stable  ai^as  of  IhetaiJingp,  or 
[?)tailm|^  shnies  would  be  pun"pedmto  tl\e  mine  pit   The  choice  of  mitigation 
would  be  based  on  effectiveiiess  of  m"plen"tentatLon[ls3ue  A) 

■  Differential  settieirent  of  Ihe  tailings  would  cccur  after  the  initial  cap  is 
installed   In  order  to  mauitain  Ihe  desu^d  di^ainagepatteni  of  Ihe  reclam\ed 
tailmgs  storage  facdilysuifacej  additional  cappuign^atenal  on  loiv  areas  of  Ihe 
lEclauredsuiface  would  be  needed  to  coirpensate  fortius  setliemsnt   Montai\a 
Tunnels  v^oi^ild  establish  a  100-foot  by  lOO-footsi^irveygjid  on  die  tailm^^  storage 
facility  si.iif  ace  after  operations  cease  aitd  before  Ihe  cap  i"ockis  placed   Then  as 
tliecap  rcckis  placed;  tlie  grid  would  be  checked  to  ensi^ire  tlie  itquutd  amount 
of  cap  reck  and  Ihe  desu^d  grade  are  acliieved   Montaiia  Tunnels  v^^ouldhave  to 
wait  until  Ihe  m^onty  of  settlement  occuiitd,  about  5  yeai^;  befoi^  Ihs  24  incites 
of  soil  IS  placed   Tlie  gjid  would  be  checked  again  to  verify  the  desired  ej^ade 
Any  long-term conlutued  settlenient  would  i^qiui^  additional  soil  to  be  placed 
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to  reestabbsh  the  g^de   Montana  Tminels  would  itptnllheresuHs  of  tlie  sui'vey 
ani\ually  m  the  Euii\ualiepoittothe  agfiicies  and  provide  documentalionlhat 
thereclamalion  u^adienthas  beenreestabbshed  ontlie  tailli^^  storage  facihty 
surface  [Issue  A) 

Waste  Rock  Storage  Are^s 

■  Montai^a  Tunnels  woi.ildi.ire  amaxunumwaste  iixkstora^  aiea  bft  lieiejit  of  50 
feet  dmnigconslrLictLontoiirfirovecompaclion  and  facJitale  construction  of 
cells  toenc^sulale  acid-gpneratirLgwasle  rock  as  m  Alternative  1    This 
requuement  would  not  adveiBelyurfiactthestabiHy  of  Iheivasle  rockstorage 
area  due  to  aproiecleduicrease  mcon^action  of  Iheivaste  reck  This 
requirementwouldprobablymci^asethe  stability  m  both  tlie  short  and  long 
teim   [Issue  C ) 

■  Montai\a  Tunnels  v^oi.ildi.ise  a  dendiitic  di^aina^  pattern  on  Ihe  reclainied  duinp 
surface;  ehimnatm^  benches    Wasle  rockstorage  areas  v^oi^ildbe  conslrLicted 
with  a  concave  slope,  steeper  at  the  top  and  less  sleep  at  the  bottom   Tliese 
reclainatLontecliniques  would  pi"ovide  amoi^  natural  looking  andfunclioning 
system;  lielp  to  mti^ate  ai\d  lessen  inq^acls  to  soils  and  ve^tatioi\  andm^i-ove 
reclamation  success  [Issue  C)_ 

Claxy  Creek  ReJoc^tion 

•  The  liillside  above  the  existing  Clancy  Cieek  channel  in  Ihe  vicmily  of  theimne 
pit(36_9  acies)  would  be  laid  backattlie  be|jnning  of  tlieM-Pit Mine  Expansion 
(Figure  ES-3)   Afterexcavalionof  tlie  layback  and  stL^amchannel  bench  is 
coiTfilete,  an  open-flow  channel  would  bee  onslrucled  witliin  Ihe  bench  and 
around  Ihe  M-Pit  tiiat  ivould  mmiic  the  present  Clancy  Ci^eek  channel   Tl\enew 
channel  would  be  bned  to  limit  seepa^    The  overall  goal  v^oi^ildbe  create  a 
stable  stieam  channel  that  ivould  convey  a  desigjifloiv  equal  to  tl\el  in20  year 
ittuiTi period 24  hour stoim event   Excess  stormflow  woi^ildbe  diveiled  into 
the  M-Pit (Issue  E) 

•  A  conceptual  section  of  a  recommended  closui^laybackbench  would  include  a 
bench Avldlh(froinlayback  toe  to  pit  run)  equal  to  300  feet  ^vilii  a  W-foot-^vide 
iwikfallproteclionzoiie  v^th  asrn^  Irackroadway,  a  50-foot  chaniielividtli;  a 
2D0-foot-wide  buffer  zone  to  Ihepitiim  and  appropiiate  gjT^uiidivater  cutoff 
andcollectionnieasuies  for  Ihe  reconslrLictedClaiicy  Creek  channel  (Issue  F). 
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FIGURE  ES-3 

Clancy  CrQQkDrymscn  Channel  Desgn 

Conceptual  Plan  and  Saclhi^ns 
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Once  vegetation  for  Ihe  constLiicted  open-flow  chaniiel  and  wetlai\ds  mitigatLon  area 
has  be^pjnto  establish  ilrelf,  flov^  mthe  exisbiigClancyCi^eek  channel  would  be  routed 
into  tl\e  new  channel  at  apou\t  of  divei^ononClai^cyCieekupsti^aniof  Ihemine  pit 
It  IS  anbcipatedthatactivilies  itlatedtothe  liillside  layback^  channel  cons Iruclioni 
V7eliai\ds  nubgaboni  slope  leclan^alioni  and  it-routmg  of  the  exisbiig  Clancy  Ci^eek 
wouldbegjiMnmiediatelyuponimtialionof  M-Pit  activities;  aiid  would  be  completed 
mless  tl\ai\?  j^ai^    The  i^estoi^d  channel  areav^ouldbe  fenced  to  discoi^ira^  livestock 
^-a^ingand  other  chaniiel  disturbances  m  oi"derto  pi^eserve  habitat  111  tlie  long-leiTi\ 
(Issue  E)- 

■  Montai\a  Tunnels  woi^ildurfilement  operational  open  pit  mining  nteasin^s  to 
achieve  aiidmaintau^long-leiTnClancyCitekstabibty  after  clcsi^ue  as  outlined 
mthe  Kni|j\t  Pies  old  stability  assessment  (Montana  Tuniie  Is  2007)   In  part; 
stability  lequiienients  ii\clude  low-damage  blasbiigpi-actices,  aggitssive 
g^^uiidwaler  depi^essuiisation;  andin"plenientation  of  aproac&ve  ^olechmcai 
monitonn^  progj^am  Tl\ese  practices  would  ensuit  that  tlie  i^construcled 
Clai\cy  Creek  channel  ai\d  desigpflow  do  not  enter  tl\eM-Pit  111  tlie  futui^  (Issue 

n 

*  Sumlar  to  AlteiTialive  ?,  a  weliands  mitigation  area  would  be  developed  on 
Clancy  Cieek  dov^nstream  of  the  M-Pit  mine  (Issue  E) 

Geochemicd  Vaific^ion  Procram 

■  Montai^a  Tunnels  woi^ild  develop  acontm^ncy  plan  and  operational 
geochemical  venftcationprogj-am  to  handle  potentially  acid-gpi^erating  waste 
iw:kbased  onku^elic  testitsultS;  aiid  on-goingmomtoiing  of  waste  mateilal 
milled  ft^omtl\eM-Pit Mine  Expansion  zone   Selective  hai^dlnigcnlena  based  on 
these  lesti^esulls  must  meet  tm^ly  material  haiidbn^i^qLin^emenls  mthe 
proposed  M-Pit mine  pi ai^llssue  Dj 

■  Montai\a  Tunnels  would  continiie  to  test  Ihe  ^ochemislry  of  the  oie^  taibn^^; 
aiidivaste  reck  diniiig  operations    The  predictions  of  Ihe  exisliiig  geoclieimcal 
n\odel1s)  would  be  venfted  based  on  opei-abonal  geochemical  data  and  testing 
Ge cc hemic al  models  would  be  i^erunwilhnewly  collected  operaDonal  data  to 
venfy  existing  model  i^si^ilts  [Issue  D)_ 

•  Montana  Tunnels  woi^ild  monitor  tailing  storage  facilily  seep  age  wafer  quality 
forselected  gpocl^enncalpai-ameteis  duiiiig  taibiigs  consohdalionand 
dewateiing{tailii"L^  consohda&on would  occi^irduiiiig  Ihe  5-yeai" closure  period 
and  IS  ai\ticipatedto  conbi^ue  forseveral  decades  Ihei^after)  to  evaluate  the 
potential  for  oxidation  of  tailing  n\atenal  ai\d  future  acid  reck  drainage    (Issue 
A) 
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■  MontEu^a  Tunnels  wcxild  collect  operational  ^ocliemical  data  aiid  conduct 
teshiig  onmatenEdfromtlie  layback  re  quired  to  conslrLicttl^e  Clancy  Ci^eek 
closure  channel  to  assess  potenliallong-teiinClaiicy  Creek  water  quality  issues 
(Issue  D)- 

■  Montana  Tunnels  woi^ild  monitor  tailing  ivaterdischaifpdto  tl\epit  ai\d  post- 
mining  pit  lake  water  quality  duimg  the  ^-yeai^  closure  penodto  venfy  tailon^^ 
storage  facJity  seepage  ivaterqiiaLly predictions;  aiidto  venf/"iirpa:i5  i^lated 
to  pit  lake  v^ater  quality   All  water  qiiaLly  ai\d  gecchenncal  data  would  be 
evaluated  attlie  end  of  Ihe  5-year closuit  period,  and  the  monitoiing prog-am 
i^quu^menls  v^ouldbe  adjusted  by  DEQ  andfiLhl  as  i\eeded    Tlie  n^onitoiiiig 
progj^aniwould  continue  to  be  inqDlemsnted  f or  a  tuns  penod  deteiimned 
appropiiate  by  DEQ  aiidBLM  (Issue  A) 

Operational  Water  QuaJityVenficationProjam 

■  Montai^a  Tunnels  woi^ild  conduct  aii  operational  venficationprogr^^'Lfi^n'Lonitor 
taihne^  stora^  facdilyleachate  quality  ai\dpitv^ater  quality  during  tlie  5-}^ar 
clcBure  penod  to  venfy  estimates  of  seepage  ^nd  pit  lake  ivaterquaLly  made  in 
this  EIS    The  opei"alional  venficabon  program  would  uiclude  quaileriy 
n"easi.iren"ent  of  flov^  ft"omtl^taiJin^  storage  facility  combined  drains  aiidflo^v 
into  die  mine  pit   Water  quality  s angles  ft^omtl\e  combined  drams  ai\d  pit  lake 
would  be  collected  using  the  laboratoiy  analytical  list  pi"ovided  mTable3L&^ 
and  pit  lake  eleva&ons  pi"ovided  mTable23-3  Flow  and  water  quality  data 
would  be  con^ared  to  n:\odelpiediclions  presented  in  tins  EIS  to  venfy  mo  del 
lesults  and  sci^een  for  field  conditions  tliatvaiy  from  model  pi^diclionsby  moi^ 
thai^lO  peivent  Tl\e  existing  models  would  be  cahbi-ated  usmg  lie  v^ly  collected 
operational  data   The  cahbi-aled  models  would  be  reiun  andif  necessaiy^  pit 
water  or  tailiit^  storage  facihtyleachale  would  be  managed  orlreated;  as 
appropiiate  (Issue  D) 

•     Attl\e  end  of  Ihe  5-year  closui^  penod,  Montana  Tunnels  ivouldbreachtl^e 
southpond  lu^r  aiid  bury  the  south  pond  only  if  pond  water  quahtymsels 
DEQ-7  staiidards    If  Ihe  operational  verification  pro gj-ammdic ale d  taiJm^ 
stora^facdily  seep  age  ivas  ivoise  Ihan  predicted  in  lids  EIS^  the  pond  bner 
would  not  be  bi^acl\ed  and  tailings  stoi-agp  facility  seep  a^woi^ild  continue  to  be 
pumped  u^totlie  pit  or  treated;  if  necessaiy   Addi&onally;  ai^ecoveiy  well 
system  would  be  operated  to  pi^ventcontammantnugrationingroundwaterrif 
i\eces5  aiy  (Issue  D ) 
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Fisheries  and  Aquatics  Resources 

■  ClaiMzy  Creek ivould  be  routed  to  aconstrLicled  open-flow  channel  joon  after 
connmei^cm^tlie  M-Pit  Mine  Expansion  rather  than  into  a2;000-foot-lon^  16- 
mch-diameterhigJi-densitypolTetliyleiie  pipe  so  tliat  habitat  would  reniau^ 
conneirted  (Issue  E) 

■  The  iiev^  chaniiel  areav^oi^ildbe  fenced  to  dose  our  age  Lvestockgr^mg^nd  otlier 
channel  distuitaiices  in  order  to  preseive  habitat  m  the  long-term  (Issue  E) 

•  The  Montana  Tunnels  divenion  stiucture  onClancyCitekv^ouldbe  enhanced 
to  ensure  it  remains  abamertofishn"Qg"alionii\tl"Lefutui^(Issue  E) 

Wild^f  e  Resources 

•  Motorized  (ravelin  important  ^vinter  and  summerranges  would  be  limited 
winch  would  be  bei\eficial  to  deer  and  elk  (Issue  G) 

•  As  forAHeiTiative  ?,  the  nullr  warehouse,  offtce  building;  laboi-atoiy,  and  tivo 
oulside  stoi"agp  buildings  would  be  donated  to  Ihejeffeison  Local  Development 
Coi^oratLoii;  but^vitiithe  additional  re  quirentent  of  using  only  exis  ling  building 
sits  and  reclaiming  olher  ai^as  to  decrease  impact  to  wildlife  tissue  G) 

Cultural  Resources 

•  If  theM-Pite>Yan5ion  advenielym^aclE  24JF1B25,  an  MOUbet^veen  Montana. 
Tunnels,  tl\eBLM  and  tl^  Montana  State  Histoiic  PitservalionOfftce  would  be 
developed  to  mib gale  tl"LOsein"pacts  (Issue  G) 

Comparison  c£  Altem^iveB  and  I  mpacts 

A  summaiy  of  Ihe  effects  of  implemenliiigeachalteinaliveis  provided  u\ T Ale  ES-1 
InfoimatLonpi^esentedinTabieES-lis  foci^ised  on  acbvities  and  eftecis  where  different 
levels  of  effects  or  outputs  can  be  disbiiguisbed  qiianlitatLvely  or  quahtatively  among 
AlteniatLve  1  -No  Action  Alteinalive(L-PitJj  Alteinabve  2 -Proposed  Ac  lion 
AlteniatLve  (M-Pit^  aiid  Alternative  3 -Agency Modified  AlteiTialive 

IdentificalTon  of  Preferred  Altem^ive 

Thei-ules  andregulabonsin^lententingMEPA  ai\dNEPA(AFM  ir4  6irand40  CFR 
1502  14;  i^spectLvelyJ  itquu^  that  tlie  agencies  mdicale  aprefeired  allen\ative  in  Ihe 
Draft  SE15,  if  one  has  been  identified   Stalu^gapi^fei^ence  at  tins  time  is  not  afmal 
decision   The  prefen^d  aHeiTiative  could  chaiigeiiM^sponse  topubhc  comment  on  tlie 
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draft  EI5,  neiviiifonnalionliiatbecorres  available,  oriiev^  analysis  liiatmigjitbe 
i^eededmprepanngtlie  final  EIS    Thepitfeii^d  alternative  at  tins  Imieis  Alternative  3 
-Agency  Modified  Alteiriative 

Rationale  for  the  Prd'efred  Altandive 

AlteniatLve  2  was  developed  by  the  agencies  to  address  all  issues  raised  di.iiii\gthe 
public  scopuigpi-ocess  and  toinitigate  to  Ihe  extent pcssible,  tl^cse enviromnental 
impacls  identified  in  Chapter  3  of  tins  EIS    Alteinalive  3  is  tlie  pi^fen^d  alteina&ve 
because  iti^esults  unless  environuKntal  m^  act  than  Alteniative  2    Alteniative  3  also 
itsullE  u\  greater  economic  beneftts  than  Alteinabve  1  because  it  all  o^vs  Montaiia 
Tunnels  to  expand  Ihe  existing  mute  pit  to  access  and  mu\e  additional  oitresoumes. 
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TAffLEES-1 
SUMMARY  OF  IMPACTS  FROM  ALL  ALTERN  ATI  VES 

nesEuniEi  Lnnd  UiE|  cr  Aclivrtf 

Gffivd  Irrpad: 

Altan^\i«l- 

N  a  A  ^  ^  A  It^rniAiTc 

AKcmi^TTcS- 

[H-Flt] 

A  ?=ncr  M  odf  led  A  ItcTTHdi  vc 

Di^lHwI  AcT^ge 

425*>aciK 

57?la£ies 

5^.1  aciEi 

Slockpiles 

dti  b£ies 

4>S.3  vieE 

dS  ?  acios 

South  Pond  ud  Tailings 
Top 

22.7  acres 

24.7  aciEi 

247a£i« 

33?  3  a£i« 

37^6  a£ies 

2^  6  acres 

Open  Pit 

34S4a£i« 

2S77a£ie3 

2877  acres 

Pit  r#imifiter 

Id  uies 

11-1  KieE 

542a£i« 

Fl£llltl£S 

37.^  KieE 

37.^  KIEE 

370  acies 

Gravel  Pit  Area 

33.1  KieE 

DO  a£ies 

O.D  acres 

Soil  and  Oiavol  Stockpile 

W6  wreE 

115  3  a£i« 

11?  3  vies 

30.^  vi-es 

55.S  iri^eE 

55  S  B^TBS 

TfiiJADB 

jjga^uics 

l.^a^icics 

L4raiacres 

G ecd c^  iniil M  i n^nJ e 

Minu^  f  oiitimi#3  thi^ougli  200fl    L- 
Pitiuine(24B  4  vi'es^  tv  aste  ii>ck 
Etond  in  a  425  fl  ajzi^e  w  atte  n>ck 
ttdi^e  uoa  nulled  d  lo  cij  ai  tes 
iiep{>sit€d  in  a  254  3  vi-e  tuling? 
std  i^^  iajzility 

Mining  CO ntnmos  thi'oi^i  2013 
L  ai^i  ^  +1G  ^D  J  M-Pit  nuue^  laiger 
cij  a^  t#  n^c  k  std  rage  uoa  ( +3(i  ^i )  and 
lugeif +5  % )  tailuigs  ^toi  ag#  f ac  Oity 

Sime  as  Alleiiu±i7e2  e>[cept  ci/ aste 
lock  vd  lame  IV  onld  uiciease  from 
the  lullside  layback 

No  lulbide  la^acki^uued  to 
lom  ute  Cluu  y  Cieok 

S  aiue  as  AltematiTe  1 

A3i^  Q-acie  laybvkoi  the  lulLilo 
noitluvez t  oi tho  mme  pit  adjacent  b 
Clanry  Ci^eek  (voTild  bo  i^equired  to 
loute  thecieekuito  a^omtiucted 
open-fLd  cij  ^  hannoL 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

HcaEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Altan^\i«l- 

N  a  A  ^  ^  A  It^mi^TC 

AKcmE^ncS- 
Pn^nsEd  Action  AH:bt^\ic 

[M-Fit] 

A  ?=ncr  M  odf  led  A  IfarrudiTE 

EiDsu  n  oi  th&  L-Fit  luglii'^  dli  and 

ci/cmld  Of  CUE  Fo  tentul  fd  r  siudler 
EC  ale  ^bpe  iuluxes  on  pit  h^lui/ dh 
bjtd  I'ekts  e  di  ii>ck  intd  theL-Fit 
EirciiUr  tD  tliefuliu'cs  tli^tluTe 

QpeiatKuc. 

Suciilirtci  Alternative  1  except  tli&t 
M-Fil  Mine  Exp  aiisiDii  ci/onM 
expD^e  ci/e  akei  ii>ct  witluTL  ?ci  me  oi 
tlie  lu^iTV  *n  lesultuig  in  1110 1'e 
potential  nrnicir  lugb^  *n  instability 
problems- 

SimiUrtci  Altemitive  2^  except  tliat  4 
h^her  level  of  blai  hi^  f  ontiel 
wonM  be  used  to  mmimi^e  potential 
stability  pmbleius  ^vithtlieM-Fit 
h^lui/all 

The  Claiijzy  Ci^eek  chaiuiel  ivo  uM 
lut  Ix  distiubed 

^piexmiately  1300  feet  ef  Clancy 
Creek  c  humel  nc  itlui/est  of  the  M- 
Fit  would  lxe>:f  av&ted  and 
lemcved    Clanty  Ci'eek  ci/onld  be 
conve^d  in  a  2  CiiUCi-f  od  t  pipe 
amiind  the  M-Pit 

Fo  r  mci^e  a^ed  stability  Clancy  Creek 
wonM  be  muted  to  a  constmcted 
epeii-flo  (V  channel  tvluch  would 
leqiui'e  a  3b  Q- vi'e  laybac  k  of  tlie 
lulliile  neai  tlie  M-Fit  Appmpnate 
epeiational  and  geetechmc  *1 
meaiines  ^veuld  be  uuplemeiited  to 
vlueve  ud  maintain  stitility  oi  Sie 
lelocated  Clancy  Ci^eek  chaiuiel 

A  maxunum  ^v  tste  m  ck  s  h>i  ag# 
bxeilift  he^itof  50 1^\  ^vduM  be 
ufed  dnm^  c  Dii£iTntti£in  to 

A  maxumun  ^v  tste  m  ck  s  h>i  age 
axeilift  he^itef  150  feet  ^vauld  lie 
used  dnm^  c  ons  tinttioiL 

S  ame  as  Altematrre  1 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

HcaEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Altan^\i«l- 

N  a  A  ^  ^  A  It^mi^TC 

AKcmE^EvcS- 

[M-Fit] 

A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

Soil.Vqd^or^Tid 
RedTT^'tn 

Soil  ITlT^ vis  1-g E lilt  fl-Ci 111  tll£ 

i^mc val  3  bilge,  ud  I'eplvemfiiit 
Df  soil diuiiig  iiurm^  aiid  include 
bss  oi  soil  d#veli>piii£iit  and 
luiizciiiatKi  iL  toil  #i'ci  Eion  fi'diii  tlie 
diftmbed  si's  as  ukd  ztocl^il^s^ 
i^nttici  n  oi  f  ivd  r&bl£  pl^ic  d  bM 
clieimt  al  pm  peitiK^  r&dnttKm  in 
bi£ili>git  b1  ac  hvity  and  change?  m 
natn£iit  lev#L    Tlie  degi^c  oi  l&vel 
Di  uiip  acH  deteniun^s^  in  p  ai~t  the 
po  t#ntial  tiicf  ei  t  of  TpplgiTrting  th& 
axets  to  ioiested  axets^  gi  ai^land?^ 
and  Tvildliio  h&bitat  Ongoir^ 
lof  1  am  atiD  n  has  3  nr  c  e  s  3  fully 
io#3  tabli^lied  igitstland 
vegetation  cdvei 

Soil  and  vegetation  uup  ac  ts  TV  D uld 
Ixsindlaj  to  tlio  s  e  desc  nhed  nndoi 
Altematrrel  but  would  ^plyb  a 
lugei  ai'e  a  of  distuib  ante   Soil 
ci/onld  bo  ?  alv  aged  fi'oiu  an 
additional  540  acios  foia  tolal 
dittuib ante  of  1,452  2  acioa    Sod 
ci/onld  bo  ledistiibated  o  n  an 
additional  1^1  acios  foia  tottloi 
appioxiniately'341  iti^eE   Tho 
lOTeget&tiDii  plan  for  Altenutn^  2 
contains  the  s  anTie  seed  nuxtmos 
and  plant  communities  as 
Altenutrrel 

Siimlirto  Altem&tnro  2,  extept  tlie 
sides  of  tlie  TV  ts  te  I'd  ck  s  iDi  age  ai'eas 
wonM  bo  regi  aded  witli  tone  *ve 

p&ttein. 

The  Clancy Ci'eek  chaiuiel  ^va  uld 
not  Ix  dishubed. 

Clanty  Ci^eeh  m  the  vicinity o  f  tlie 
M-Fil  Tvould  he  lo  uted  m  & 
camhinatiDn  2£iOCi-iDO  t-lo  i^  p^^ 
md  ^OCi-iDO  t  hned  thumel,  and  & 
ci/etlands  nut^ation  plan  tv  ould  Ix 

donns  tieun  of  the  M-Fit 

Siimlirto  Altem&tnro  2,  exrept 
Cl*nty  Ci^eet  ci/onld  bo  i^outod  in  a 
tonatructod  open-fkw  chaiuiel  that 
wonM  bo  designed  to  nuivii:  the 
oxbtuig  sti'e  aiu  c  hannel 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

ResEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Aftan^uel- 

N  a  A  ^  ^  A  It^mi^TC 

AKcmi^ivcS- 
Pn^HKsl  AdJ  on  AH:bt^\ic 

[M-Fit] 

A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GcDchvri^rv 

the  JUtemttive  HL-Fitl  and 
Altenutrre  2  ( M-Fit|  plBTiE  would 
lxlibv#  EUTululyfrDni  & 
geof li£iuK  b1  peiipectiTe   Static 
ajzid-tase  »tco  luituig  ( AE  A)  tettuig 
Eiiggetta  the  p{>tential  f or  »tid 
^iifiiibDn  from  OX'S  and  ci/ a^  te  I'oc  k 
Bxisb  e^peciiHyioi  iuat#iiali 
£xr  av  &ted  ironi  d#p  tfas  lieli>ci/  51QQ 
feet  Thesedatau^coikserrative  ai 
EliDTvn  by lonetij:  testa  tliat 
consistently  fail  to  pn^dnre  acid 
fL'oni  s  aiuplfs  c  Itssified  ts  acidu: 
bai€d  on  ABA  data  and  ah^toiyof 
2l?  n/Gus  d  f  mnmig  ivhich  hts  no  1 
pn^duced  acid    Acid  ^nerationis 
ni>t  predated 

Sunilirto  Alternative  1  exc ept tlut 
kE  the  M-Fit  deepens  the  potential 
for  acid  generation  nuy  nkt rets e 

Smulirtci  Alternative  2  except tlut 
ei'e  and  ci/ a^  te  roc  k  enc  onntered  tt 
depth  iveiild  be  further  evaluated 
thieugh  an  epentional  geoc  hemic  *1 
veiific  ation  piegnm  tliat  mtludes  t 
mei'e  detailed  s  ampln^  plan  ud 
lonetic  teztnig 

TheL-FitlalTf  ifpi^uted  to  here 
ekvated  ^ onc#iitnbi>n5  of  uon^ 
snlfat#  and  c  yanide  f 01  ilicrnt  a 
detade  ttterpit  filluiglHgim   and 
mu^an^se  i^  pi^dvted  to  exceed 
tlie  SMCL  ior  alnust  trvo  ^ enhin^s 

TheM-Pitlaltfiis  predicted  to  have 
ekvated  concentntiens  of 
cadnuTuu.  sulfate  ud  cyanide  for 
alxi  ut  t  dec  ade  and  mu^an^seia 
predicted  to  exceed  the  SMCL  fei 
atflut  t^vo  CEiituiies 

S  aine  as  Altematrre  2 

W  Bfte  ii>ck  liai  tlie  po  tenhal  to 

S  anie  a^  A^emibve  1 

Saine  as  Altemattc^l  except  that  m 
iltenutive  w  aste  reckhandhng 
pii>grun  ivo  uld  be  uuplemented^  if 
necessary 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 


ResEuni^  LmdUiEi  crAdivrtf 


Gffivd  Irrpad: 


Altan^\iel- 

N  a  A  di  ^  A  It^mi^Tc 


AKd 
Pn^HKcd  AdJon  AlLHn«ii\ic 

[M-Fit] 


A  ^n^  M  diif  icid A  It^rmdiTE 


Tuln^  hiTC  th&  po  t^iitial  to 
cyinide 


Sanifi  Ae  Alternative  1 


GcDchari  dry  {CcriJ 


SbiwB  35  AltematiTel  except tlut  an 
iltenutiTe  tailii^  facility c  bsme 
plu  ^vcrnld  be  unplemented  ts 


4I)  Montana Turmels  ci/d u]d  c ondiic t 
lanetic  oxil&bDn  tests  to  evaluate 
thfse  pos  Eible  changes  for  the 
#xistuig  taihr^  foi  th&  taihn^  ^vith 
M-Fit  Mine  Exp  aiifion  m&teiul 
inrliidfid^  and  foi  th&  taihr^  ci/ith 
H-FH  combineii  witli  Elklioni 
0<ildfieldEimteiial  Ifthese  tests 
mdir  ate  diffei'entes  ironi  w  ater 
f  he nostiypi'e dieted  in  tins  EI3 
iltenutiTe  ^  appir^  sti  at#gies  foi 
taihi^  ci/onld  be  confidered  to  hnut 
o^iygen  flux  and  nentralE#  any 
vidity  I'esultnig  fn>ni  0  xid  atio  n 


12)  BEIfehDmGcldfieldf  tnlii^s  ue 
found  td  geneiate  vid  01  pii>iiiice 
eIbv  ated  metali  concenti  ations^ 
Mont  ank  Tiuuiels  iv  [>nM  Eithei 
i^fufe  to  null  EMiom  G<i  Idhelds  oi'e 
01  WDuld  CO  nstiiic  t  a  sep  arate 
tailings  std  rage  f  acihty  to  segreg^ 
the  tailnigs  ±n>in  niatenal  ni  tlie 
existuig  tailir^  stoiag&facihty  Tli£ 
n&TV  f vility  ci/d  uld  have  td  be 
uufy^ed  and  appro ved  in  uu  tlier 
envm^nniental  analysis 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH   ALL  ALTERNATIVES 

ResEuni^  LmdUiEi  crAdivrtf 

G^ia^  lrTpa[± 

Altan^\i«l- 

N  a  A  di  ^  A  It^mi^Tc 

Pn^nsEd  Action  AH:bt^\ic 

[M-Fit] 

A  g=ncr  M  odf  led  A  ItcrrudiTE 

GrDifichv^B~ 

Gi'd  imdcij  atei  would  fkuvinki  th& 
L-Fit  fo  r  aliiifla  t  two  centiuiet,  and 
ci/cmld  ci^at#  &  po  tt-nuiuiig  pit  Ills 
tlwut  1  SCO  ieet  deep;L-Pit  l&iK 
^lulibmani  tiui ac  e  at  ^^10  feet 
nuDUi  thfipitlK>ttomat42J0f€€tJ 
Th&  L-Pit  ivoiiM  nottcinqiletelyfill 
Seep^e  tnun  th&  L-Pit  |7  gjini] 
ci/cmld  ev#iiliult^i'e  charge 
gji'd  UTtdcij  atei  ni  tlie  Spiiiig  Ci'eek 
draiTL^e 

Gi'o  undcij  atei  would  flow  into  th& 
M-Fitfoi  ilKinttwD  centiuie?^  and 
ci/onld  cioat#  a  po  tt-muung  pit  lilre 
atfl  ut  1 575  fcfrt  deep  { M-Tit  lake 
e^iulibnuni  tiui ac  e  at  ^(i25  feet 
nanus  tlie  pit  Imttoni  at  4if50  fwt  J 
ThB  M-Pit  would  n&t  CO  njl&toly 
fill  3Eepag#fi-omtheM-PitCat 
l&*st  Jofl  gpmj  would  Eventually 
i?f  hai^  gi'onndw  ater  ui  ^hE  Spiiiig 
Creok  dxunage 

Smulirto  Altemttw#  2,  except  tliat 
^eep^e  fn>in  tho  M-Fit  to 
groindw  atei  in  tlie  Spiing  Ci^eet 
dranuge  would  he  lezs  bo^aiue  thoi'e 
wouU  bo  no  ^uif  aco  cij  atoi  inflow  to 
the  iiuno  pit  ft^oni  Clanty  Creek 

After  nuimg  te  ate E  nuioffftisiu 
tlie  I'eclauiied  tuluigt  smf  ace  utd 
tailiTig?  Etd  rage  iacihty 3€€p  age 
ci/cmld  be  routed  to  thep&KDlaticin 
poiid  ti^e  atert  in  tlie  i^eclamiert  south 
poiid^  and  th&n  infiltrated  to 
gjiti  undtv  atei  m  tlie  Spiing  Ci^eeh 
drain^e 

After  nuiurg  te  ate E  nuioffftisni 
tlie  I'eclanued  t  ufaugt  ^nif  ace 
ci/onld  bo  i-out#d  to  the  M-Fit 
TriIttw^  t to  r*ge  facility s€cp  age 

Altenutrrel 

^awie  as  Altenuti7e2  exc  ept  if  tliei'e 
uoelovated  cone  entntiont  of  nietalt 

iacihty ^eop age  ^eep^e  would  Ix 
muuged  0  r  iioatod  until  it  c  an  Ix 
diEchaiged  to  the  percolation  pond 
ts  in  Ahomativet  1  and  2 

Seep^e  tn^ni  th&  ci/  ai  te  I'oc  k 
ttcmge  UBaci/oiiId  uiMtiatE  to  tlie 
Spimj  CreaPdi  Ullage 

S  aiue  33  AltenutiTe  1 

S  awie  as  Altomatrre  1 

ThB  CO  luzenti  atiom  oi  sulfate^  m^iv 
and  niangane^e  iil  gronndw  atei 
doTvi^  adient  o  f  tlie  iiuno  f  aciliti^ 
Evonld  temponnly  in£iE  ase 

Tho  CO  ncenti  atiom  oi  sulfate^  m^iv 
and  luanganese  in  gi'onndw  atei 
downgi  adient  o  f  tlie  iiuno  f  acifabos 
ci/onld  teiuponnly  uicie  ase  moi'e 
tlian  Altematwe  1 

S  aiue  as  Altematrre  2 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

ResEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Aftan^uel- 

N  a  A  ^  ^  A  It^mi^TC 

AKcmE^ncS- 

[M-Fit] 

A  g=ncr  M  odf  led  A  ItcrrudiTE 

Grouidvr^B- 1C  (rij 

The  ClaiijzyCi'eek  alluviuni  and 

^pn>xini&tely  IflOO  lineal  feet  of 
BUmaiiiti  ud  Bqmfer  a^sociatod 
(vith  CluK  y  CreEy  n  n  &E  DDiiliiveat 
tide  d  f  the  iiuxf  pit  would  Ix 
exrav&ted  ud  remi>v£d. 

S  aiTie  fls  Altematr/e  2 

No  cip^ritKi  nil  venf  It  atid  n 
piDgiBJiTL  oi  L  -Fit  lilnf  TV  iter  qnbhty 

Di  seepage  ±n>iii  th&  tailir^  ^kn^ 
f acility  wciTiU  be  in^kniEiLt^ 

Same  33  AltenutiTe  1  fd r the  M-Fit 

An  opei  atidiul  v#nfit  ^tion  progranrL 
would  be  irtf  l&niented  to  veiiiy 
#3  tiriTAtet  of  M-Fit  lake  ^v  at#i  qulity 
and  seep  ag#  h'om  tlie  tulingt  ^  toi  age 
iacihtynudomtlm  EIS    Tlie 
operational  venfmtioii  piognm 
would  uijzhide  quaitely 
moaimonieiit  of  flow  fn>iii  the 
frmlTTw^  std  r^e  iajzihty c  ombmed 

drams  and  £1dtv  uito  the  nuiie  pit 

Fbw  aiid  ci/atoi  quahtyd^a  would 
Ih  f  onip  ai'ed  to  model  piedic  tioiu 
piosentod  mtlus  EI3  to  verify  modol 
XKnllE  ud  sci^enioi  field 

predictions  by jyji  re  tliaii '^  u  peKeiit 
Tho  models  ci/onld  bo  c  ahbrated 
nfir^  opei  ational  d  ata.  ThE 
f  ahbrated  modols  ci/duldbei'erurL 
ud  if  necossuy  pit  ci/atoioi 
tailn^  ttd  r^e  f  ajzihty le  acluto 
wonld  bo  manned  01  tioatod  ts 
ippiopnate 
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TABLEES-1 
SUHMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

ResEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Altan^vel- 

AKcmi^iTcS- 
Pr(fHK«l  Action  AH:bt^\ic 

[M-Fit] 

A  ?=ncr  M  odf  led  A  ItcrrudiTE 

SiffaEW^B- 

The  Claiiizy  Ci^eek  chaiuiel  ivo  uM 
not  Ix  dishubed  aiid  th^  cuii'eiit 
flciTV  i^^\i"^  _r  ClFUuzy  Ci^eeh  ivo  uM 
itfft  Ix  t£i&i:«d 

^pioxuuately  IflOO  feet  ef  Clancy 
Creek  c  humel  nc  rflui/est  of  the  M- 
Pit  would  lMe>:tav*ted  and 
lemcved    Clanty  Ci'eek  ci/onld  he 
conveyed  ina^onihiDed  Z^OO-foot 
pi^E  and  dOO-ioet  hned  channel 
Tteai  flie  mine  pit 

Sumlirtci  Altem&twe  2^  except  fliat 
Cluiry  Ci'eek  ci/onld  he  I'outed  ta  a 
fomfnictEd  OTiEii-flDW  chamiel 
tn>mid  \t\£  noitrav  cs  q  s jie  of  the 

M-FitMine  E>[pan£ion  Tlus 
constructed  chamiel ^vd uM  he 
designed  to  numic  the  exctii^ 
s  tie  im  c  humel 

Dnnng  d  perctuiiE^  ^0  gpni^D  11 
cf^JtD  250  gpmfO  50  cis  n>f  flow 
ci/onldbfr  ^ppropnated  fl'omClaiijzy 
Creek  at  a  p{>uit  of  div#i3H>rL 
dDTvnsti'e  ariTL  oi  Ktdy  Gnkh  Up  to 
lOOO  £pm{2  2  cfEl^vonldbe 
appropnated  fi^oiu  Spiing  Creek 

3  ame  as  AltematiTe  1 

S  ame  as  Altematrre  1 

The  Fen  Van  Ci-eek  channel  has 
Ixen  pemuHed  ioi  dweiiB  n  hut 
Evonld  nut  be  distnitied  m  tlv  L-Fit 

plUL 

j=qHpn>?ainately3aCICI  feetef  flie 
existuig  ephemeral  Fen  Van  Cieck 
channel  ci/onld  he  cevei^ed  wifli 
cij  a^  te  mc  k  and  flie  channel  wouU 
Ixieihgiied 

S  ame  as  Altematrre  2 

After  nmung  ^  e  Mses,  fknvs  inni 

Clanty  Ci'eek  ci/onld  n^  t  he  used  to 
filltheL-Pitto  accelerate  pit  l*lE 
hlhi^ 

After  nuiunj  ce  Bses  fletus  fmni 
Clanty  Ci'e^  ci/onld  he  used  to  hll 
flieM-Fitto  ace  eki  ate  pit  lake 
fillii^ 

After  imiung  ce  ase?^  fb  ci/s  h'om 
Cl*nty  Ci^e^  (voTild  not  he  used  to 
fiUtluM-Fittci  accelerate  pit  lilx 
filhi^ 

The  cd  ncenh  ation  of  sulfate  in 
S p ling  Creek  TO  DuM  ten^oiaiily 
nkrretse 

The  cd  ncenh  ation  of  sulfate  in 
S p ling  Creek  TV  ould  tenjoiaiily 
iDTi'etEe  moie  flian  Alteixiatwe  1 

S  ame  as  Altematrre  2 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH   ALL  ALTERNATIVES 

RcBurc^  LtncJUiEi  crAdivrtf 

Gai?^  lrTpa[± 

Altan^\iel- 

N  a  A  di  ^  A  It^mi^Tc 

AKrmi^ivES- 

[M-Fit] 

A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

W^avk 

ci/etlaiids 

ci/etlaiids    An  Bdditi£iiul  2 13  uzres 
Dt  exiftuig  ^crub/^hmt  ud 
eiueig#iit  IV  Etlaiids  ivduMbe 
diftuxb&d  in  th&  piDpo  ted 

imttgitun  T lie  total  ci/etlaiid 
dittuibaitfeis  4.77  ajzrcB    Thfitatfll 
pii>pci  ted  iiugnbDn  £  ^13  aci^. 

The  pi'Cip{>?ed  wetlardt  nut^atKUL 
pluL  ^vd  uM  c  re^  3  0  aciES  of  neci/ 
ci/etlaiids  to  I'eplve  the  2  03  vi'et  of 
ci/etlaiids  m^if  ted  Iny  the  M-Fit 
Muie  E^  uuK  n  foi  aii  Bveiag# 
replif  emont  r&tio  of  1 14to1- 

Sumlirtci  AltemitiLro  2^  exrept  tliei? 
is  po  tential  foi  ^Ditie  ^diboiial 
wetlands  to  reos  t&bhih  alDiig  tlie 
fomtnuzted  open-flo^v  chaiuielfar 
Cl*ntyCi-eeh 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

HcaEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Altan^\i«l- 

N  a  A  ^  ^  A  It^midiTc 

AhcmEdEvcS- 

[M-Fit] 

AltvrdveB- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

WildfE 

Eff«i5  i^sultirg  fi'Ciiii  altei^ 
lutitiH  ( L-Fit  TV  tste  Id  ck  3  tDi  age 
Bxets  tailm^  ttoiFLgeiaciIity} 
nktludmg  r^lunud  ?itez  Tvould 
pemst  Miiui^lusdestii>^d  pi'e- 
ndDuig  iv]ldlii#  hititit  Sonv 
udDuh  zeeiiTLki  have  li&biliuteii  to 
ndiie-iolated  BjztrTity  The  quality 
Dt  ivildliie  CO vei  iiL  retlunrtfid  landt 
hu  been  bivei'ed  iue  to  I'cdiiced 
&n7Li>Tuitr  Di^luTibt  and  comfei^ 
Some  uunial^  liowevei^  may 
Ixnefit fi'oiu  tlie  ULZi'e a^ed  iti'eage 
Dt  gns^land  in  i  agc^  habitat 

SirciiUrto  AlteiXLatwE  1  except 
additional  mqi  a^ts  ci/ouldbe 
additive  to  those  that  hav#  ah^idy 
octiui'ed   Irc^vts  pimiaiily wouli 
Ix  tdditiDnal  ki  ss  Df  TviMhio  habitat 
moE  Uy  through  e>[p  ansiDii  of  tlie 
icmie  pit  and  ci/ asto  n^c  k  sto  rage 
areas  and  iod£  hubanc  e  of 
lerlanriBd  iv  as  te  I'Of  k  ztoi  ago  acres 

5aiue  as  Alternative  2  except  that 

inqio  rt ant  (V niter  and  siuurcior 
ru^s  would  bE  iHiieficial  to  deer 
ukd  elk.  and  donatnig  the  nuIX 
wai^ehonse,  offico  buildings, 
lihontoiy  and  two  outside  stoi  ago 
huiMings  to  Sko  Jeffoison  Loc  al 
Development  Co  ipoi  atio  n  bat  with 
the  I'eqmi'ement  o  f  using  only 
oxbtmg  buildmg  sites  and 
IOC  laimn^  0  tlier  ai'e  as  would  result 
in  Ifss  m^  ac  t  to  ci/ildhio 

TDtilaxetduhubed  isll9?^  uics 

TDtil  area  disturbed  is  1.432  2  acres 

Totil  axe  a  disturbed  is  1.4&9 1  vies 

Fi  J-boi  EX  End  Acpjidi  ex 

Sliflit-temn  innp  act  to  a(|uatic  habittt 
associated  ci/itli  ^pii>pnation Di  ^0 
gpnUD licit] to  250gpm|D  5ti  cis) 
oi  flo  cij  iiL  Clartty  Ci'eek  at  ipomt  oi 
drraiTio  n  downs  ti^e  aiu  of  Kady 
Gulch     No  lo ng-t&miiD^ vts  to 
fisheries  and  t^uatiz  I'esounzes 

S  aiue  as  MtematiTe  1 

S  anTie  as  Atemative  1 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

HcaEuni^  LmdUiEi  crAdivrtf 

Gffivd  Irrpad: 

Altan^\i«l- 

N  a  A  di  ^  A  It^mi^Tc 

[M-Fit] 

A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

Fidim^aiil  Aqu^cs  1C  (rij 

ThB  Claiiizy  Ci^eeh  Eti^e  aiu  tharmel 
ci/cmld  iiDt  be  intuited 

^pn»aiuately  1 SOO  feet  of  Claruzy 
Creok  f  htrmel  ud  associitod 
aquatK  habitat  rti>i~tliive?t  oi  tho  M- 
Pit  would  lM#>:tav*led  and 
lomoved    Tlie  chauuel  tvouM  be 
replaced  Tvith  a  ^  ombuiibon  2  000- 
foot-lffug  Iti-mc  h-diaiuefer  pipe 
artd  OOO-ioo  t  lined  fliarmel  Thoi'e 
ci/onld  bo  bs^  0  f  connection  ivith 
^ti'e  aiu  habitat  iil  Clancy  Ci'eek 
up^tre  aiu  a  f  tho  nuno  pit  di^eiiion 

CluvyCi'eet  ci/onld  bo  I'outod  to  a 
comtructod  opon-Ooiv  channel  so  on 
iftei  coimuencmg  the  M-Fit  Mme 
£>[p  ansion  ind  habits  w  ould  loiu am 
connected   Tlie  re? tn led  c humel 
tioa  1V0  uld  be  foncod  to  disc  oui  age 
liTetto  ck  gi  azir^  ukd  0  thoi  humm 
caused  channel d is tnihancez  moi'doi 
tD  preserve  habitat  in  the  ki  r^temi 
Tl^  Mo  nt  an  a  Tunnels  diveiYion 
stiiic  ture  on  Clancy  Ci^eek  tvo  uld  be 
onhanced  to  ensme  it  lemuus  a 
haiTiei  to  fish  nugntion  ni  tlie 
future 

No  los^  a  f  lubititr  the  flj?w  XE^irne 
HL  Claiiizy  Creek  chaiuiel  ivo  uM  no  t 
beilteiTd- 

A  poitun  c  f  Cluvy  Creek  Evonld 
Ix  dwelled  mto  the  M-Fit  Thore 
ci/onld  bo  tlie  lo  t?  of  avulable 
hilntat  duinig  and  after  nune 
opei  ations  fid  m  an  Uteiod  flow 
Eegjime  in  Clancy  CrEok 

Only  flood  events  g  letter  than  the  1 
m  20  ye  ar  lehun  poiiod  24  horn 
stoim  event  ci/onld  bo  dwoi~ted  to  the 
M-Fit  Noloss  of  habit^mClukcy 
Creokis  anticipatEd_ 

Sod  ccdzn^TTi  cs 

LD31  of  iTiTini >aiuFLtely  ISO  full tuiie 
pts  and  35  part  nmB  pis  m^OOfl 

Economic  Ixnehtr  of  the  nune 
extended  4.?  yeu5  to  2013 

S  ame  as  Altemattc^  2 

Lds^  of  ilHntC  3  imlliDn m  unnul 

cij  ag#  iTuzcim^  lIxi ve  f  omLty  Bvei  age 
cij  ag#^  ui  200^    Lo^t  of  ^eco  itduy 
IxiikfLiE  to  loc  al  buEiiiKEeE  iiL  2DD[^ 

Los^  of  ^bs^  income  and  s«Dndaiy 
Ixnehts  mentioned  ui  Altoniative  1 
ci/onld  occur  in  2013  nthortlian 
200? 

Same  as  AUemiliveZ 
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TABLE  ES-l 
SUMMARY  OF  IM  PACTS  FROH  ALL  ALTERN  ATI  VES 

ResEuni^  LmdUiEi  crAdivrtf 

GaiadlrrpBd: 

Altan^\i«l- 

N  a  A  ^  ^  A  It^midiTc 

AhnniJigEJ- 

[M-Fit] 

Alt0n^v&3- 
A  ^n^  M  oiif  icid A  It^rmdiTE 

111  200?^  ki  tz  of  iiiULe-^ii£nteii  ttx 
lerennfi. 

About  $Q  ^  nuIIiDn  nui'e  ui  ttx» 
itTenues  ivoiild  te  gen&i  at€d 
thiDifii  2013  fcm^ared  to 

S  aiue  as  Altematrre  2 

AddibDiifll metali  would  notice 
fixiruted  fm  m  th£  iuiii£  after  200?. 

^dibDiifll  metali  ivoidd  l»e 
extruted  fm  dtl  tlie  iimie  until  2D13 

S  Bine  fls  Altematrre  2 

Fd  fld  nuintenaibze  ud  r&ti'e&ticin 
co^is  ci/d  uM  end  iiL  2DD[^ 

Fd  ad  maintenaiijze  ud  r»i'e&tion 
co^ts  (vouU  be  slightly  taglifir  than 
under  Allemitn^  1 

S  aine  as  Altematrre  2 

Culturd  Reszur^f 

Eigiit  pi^evio  utly  dotiuiifinfed 
histcinc  *1  iiurm^  3it»  have  all's  ady 
iHen  I'ecd  rded  and  imtigat^d 
tlirough  plio  tagraphic 
doc  lUTfntitiDiL 

Three  Eites  ( 241FlS2ti.  241F1E23.  and 
24J71S24|luve  been  detenuined 
"net  el^iblf*  ior  hstuig  on  the 
Natid  nU  Fegiftei  ef  Hi5  teiic  Flbjzes 
and  iveuld  nc  t  be  adversely 
affec  ted  by  nuDe  Dpei  atiom    Site 
241F1S25  hat  teen  deteniuned 
''el^ible 

S  aiue  as  Altematr/e  Z. 

Nctes 

C011I     =  Contimicd 
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Chapter  1 Pjpose  aid  Heed  for  Action 

Purpose  of  and  Need  for  Action 

1.1  I  ntroduction 

This  di^Eift  envu-omiiental  iiTipact3taten"tent(EI5)h?iE  been  prep ai^df or tlie  proposed  M- 
PitMme  ExpEinsion  at  the  Montana  Tunnels  Muiin^  Inc  (Montana  Tunnels)  MontEina 
Tuimels  Mu^einJeftereonCouiity,  Montana  {Figurelrl-l)   Tlie  Montana  DepEulment 

of  Envii^onmerLtalQuEdity(DEQ]  and  IheU  S  Bi^ueau  of  Lai"LdMEU\agement{BLM}aie 
co-lead  a^i^cies  preparing  tlie  impact  anal  }:tis    TheUS  Anny  Corps  of  Engineeis 
(Coi^s  of  Engji\eerelis  a  cooperating  agei^y  ontliis  EI5    TheEIS  fortlie  M-PitMine 
E>yansion  at  Ihe  Montana  Tunnels  Mine  pi^sents  tlie  analysis  of  possible 
envii^onmental consequences  of  tlii^e  alleniatives    Alternative  1  -No  Action 
Alteniative  [L-Pit^  winch  is  MontaiiaTuni^ls  present  Operating  PeiTnit  00113  for  the 
L-PitPlaUi  AlleiTLatLve  2  -Proposed  Action  Alteniative  [M-PitV  ivhichis  tlie  Montana 
Tunnels  Proposed  Action  for  tlie  M-Pit  Mine  Expansion,  and  AHen\ative  3  -Agency 
Modified  Alternative,  ivhichis  Ihe  agency-modified  alteniative  includmg  nitigations 
The  tln^e  alteniatives  ai^  descnbed  in  detail  u\  Chapter  2  of  dus  EI5 

1.2  Purpose  and  Need 

Montai^a  Tunnels  cun^ntly  mines  oi^contamuig  goli  zmc,  lead,  and  silver  ftxnn  an 
open  pit  [mine  pit}  under  OperaluigPeinut  00113,  issued  by  the  State  of  Montana  ui\der 
theMontanaMetal  Mine  Eeclanialion  Act  [|MMRA];  32-4^01  et5fff.,  MontanaCode 
Annotated  |MCA]X  ai^di^mderPlaii  of  Opei-alionsNo  MTME2S56,  issued  by  BLM^ 
itfen^d  to  as  ''OperatLngPeniiit  tlii^oi^igiiout  tins  EIS    Montana  Ti^innels  v^anS  to 
expai\dthe  exisbiigmmepitto  access  aiidmine  additional  ore  itsources 

Montai\a  Tunnels  has  applied  to  DEQ  ai\dBLMforan  amendment  to  ils  operatrng  and 
itclamation  plans   Pi"oposed  adjuslmenls  totlie  Operating  PeiTmt  include  mci^asmg 
thepemutted  area  and  depth  of  the  mine  pit  expaiiding  waste  rock  dispceal  ai^as^ 
raising  the  tailin|^  stoi-agp  facility  embankment;  i^ahgjungapoilion  of  the  JeffeiBon 
County  mu\e  access  roai  diveilmgtl\ecouiBe  of  tv^o  stream  channels;  aiid  creating 
ne^v  soil  stockpiles    Montana  Tunnels  pi"oposes  to  extend  operations  by  almcst5  yeais 
beyond  the  ^proved  L -Pit  pi ai\   The  i^eclamationplanchai^ges  include  i"outing 
additional  stoinnsvater  to  the  imiie  pit  to  aid  floodnig  of  a  post-mining  pit  lake    In 
additioii;  Claiicy  Creek ivould  be  diveiled  aroui\dthe  expai^dedM-Pitduiing 
operations    After  miningis  coirpletej  a  portion  of  the  flow  in  Clancy  Ci^eek  adjacent  to 
the  mine  pit  would  be  diverted  into  tlie  pit  i^inbl  Ihe  M-Pithas  filled  andi^ached 
equillbiium  atelevalion5j625  feet  or  aboi.it 25  feet  beloiv  tlie  eleva&on  of  Claiicy Creek 
(5,b50  feet) 
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FIGURE  I  1-1 
Pro^ct  Lcx:alK>n  Map 
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MontEu^a Tunnels  also  proposes  to  donate  severEd  buildiiigs  including  the  null, 
v/ai^housC;  oMce;  laboi-atoiy.  and  tivo  ouSide  stora^  buildni^  totlie  JeffereonLocEd 
DeveloprrentC  01^  oration  for  post-mining  economic  development   These  chants 
constitiite  a  major  amendment  to  Montaiia  T\iiinels'  operating  and  itclanialion plans 

The  Montai^aEnvironmsntal  Policy  Act  IMEP  A)  aiidthe  National  Envii^onmental  Policy 
Act{NEPA]  and  lheu"m"plen"Leiitu\grLiles  ai\d  i^gvilations  i^qiui^  tiiatif  actions  taken 
bytl\e  State  of  Montaiia  aiid  ELM  maysiernficantly  affect  the  quality  of  tl\e  hunian 
envii"onment.  then  aiiEIS  mnstbe  pi^ai^d.  TliisEIS  was  ^vntten  to  fulfiJl  tl^ 
reqmi^menlr  of  tliese  lai-TS    TheDEQ  Director  and  Ihe  BLM  Field  ManagenviJl  use  the 
EIS  to  decide  u'liich  alten\alive  should  be  ^proved 

1.3  Project  Location  and  History 

The  Montana  Depaitrrent  of  stale  Lands  [D5L^no^vDEQ,  ^-jTote  a  draft  EI5  on  Ihe 
propo3edMontai-LaTunrLelsMii\eml9S5[DSL19S5)  The  draft  EIS  was  adopted  as  the 
final  EIS  by  v^ay  of  aNo&ce  of  Adoption  tl\atv^  as  publisl"LedmJaiuiaiyl^E6  (DSL 
1936)   The  Record  of  Decisionivas  issued u^Febniaiy  1936;  approvuig the pi"0]ect 
Since  ]9Bb,  Montana  Tunnels  has  ^plied  for  and  received  S2  amendmenls  and 
itvisions  to  Opei"alingPennit  00113  (TableL3-l}_  Subsequent  environmental 
assessnients  (EA)  have  been  pitp are d  onthelai^^r  antendntnls  [Table  1.3-2)   This 
draft  EIS  is  tiered  to  past  envu-onniental  documenls. 

1.4  Scope  of  the  Document 

The  tlii^e  alteniatives  ai^  descnbe  din  Chapter  2  of  tins  EIS    The  existing  envu-onnient 
thatv^oi^ildbe  affected  by  tlie  alten^alives  as  well  as  an  assessment  of  envirormisntal 
mipaclsis  presented  u\Ch^ter 3    Resouive  ai^as  that  ai^  discussed  m  detail  mtlns  EIS 
include:  gpologj  and  minerals,  ^otechnicalencjneenn^  geochenmstiy,  suiface  water 
ai\d  u"oundw ater [including water  qiianlity  and  qualily  issues^  biolo^;  including 
wildlife;  tln^ateiied  aiid  endangpi^d  species,  fislieiies  and  aquatics^  leclamalionj 
wedai\ds;socioecononucSj  and  cultui"al  i^esources 

1.5  Agency  Roles  and  ReEponsibiTities 
Department  of  Environmental  Quality 

DEQ  administer  Ihe  IvIMPA.  tl\e  MEPA;  tl\e  Montana  Hazardous  Wasle  Act  Ihe 
Montana  Water  Quail ly  Act  theCleanAii^  Act  of  Montana^  ai^dtlie  MontanaSohd 
Waste  Maiiagement  Act 
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TABLE  L3-1 

SUMMARVOF  AW  KNDMENrS*  RE  VISIONS  AND  BONDING  - 

MONT  ANA  TUNNKLS  OPERATING   FERMITCKHLJ 

Permits  Bond 

Chsnge 

DatE 

Tnt^  Bond 

M  indifi  cat]  on  s 

Approved 

Posted 

Openbug  T  Eiiiut 

Fecni'd  of  Decision 

02/20/ati 

Sl.512.400 

DD113  Amendment  001 

FElof  atian  oi  Plant  Site 

Undated 

Am&iidni£  111002 

Fuihbes  F^locibon.  Fednte  Feniut  ^"e a 

05/01/8ti 

FtviE  ion  53-001 

Constrattionof  West  Fond  fi  Watei  Supply 

oa/ifl/aa 

EtviE  ion  53-002 

Constmtt  Zinj:  Lo  tdout  F*f  ility 

11/ia/aa 

FtviE  ion  3^-001 

Stoio  Fk  l&nnlV  atei  m  W#3 1  Fond 

03/27/a9 

Amf ndniEnt  00^ 

Up^ti'e  bici  EnibuikmEnt  Ccmstiiiction  E^md 

04/13/90 

Am&ndniEiit  004 

04/0ti/93 

J^m&iidiiien^005 

W*steEotkStoiag#  Aioas  /  Fevite  E  [>nd 

Ol/lfl/94 

ar^.ooo 

Eevit  10-",  04-00  i 

Toivoi  Line  Foki  c  atid  n 

05/04/94 

a.flW.TOO 

Ani&iidni£rLl  OOd 

E^iioTuln^  Embankment  He iglit 

02/2a/95 

$105^.700 

FtviEion'?5-001 

Fd  ad  CoiiftnictiDn  md  So  il  Stocl^il^s 

05/30/95 

$10  580.700 

FtviEion^G-OOl 

Felof  &te  Exp b SI ve?  Storage  Ai'e&Fiiad  Add 

0ti/10/9ti 

EtviE  ion  57-001 

Toivoi  Line  to  NortliFit  Are* 

03/13/97 

$105*>47D0 

FtviEion'?r-002 

Diamond  Hill  Oio  Std  r^e  Are  a  Exp  ans  1011 

03/27/97 

$10  5*H>.5S? 

DEQ  5  Yr  Bond 

Drait  Bend  Fee  al:  ul^tiDn 

09/04/97 

$15  "07.000 

DEQ  Eond  F^visicm 

Femse  Eond  Esbm^/UTMI Comments  Add 

11/13/97 

$15"o".000 

FtviEion57DD5 

FitF^clamaticintci  Reflect  Bond 

12/01/97 

$15"o".000 

FtviEion97DD4 

E  EiEt  Pit  Higliiv  in  L  Eiytack 

03/0ti/9a 

$15"o7000 

F^viE  ion  93001 

Noifluvett  Fit  H^iv  all  Stabile  atien 

04/02 /9a 

$15  "o7  000 

FtviE  ion  53-002 

Diamond  Hill  Conc#nti  at#  Le  ach  Fiocess 

07/23 /9a 

$15"o7000 

DEQ  Eond  Revie^v 

Drait^^ai  Eond F^t akulatien 

02/2ti/99 

$15"o7.000 

Ftvition^fl-OOi 

Eelottte  Diamond  Hill  Ore  Cms hn^  to  OF 

04/23/99 

$15.71>7.000 

BDnd  ^|ii5tnieiit 

Appeal  of  ^-^irEond  F^necLr 

07/07/99 

$14,450,000 

FtviEion'?i?-002 

lucre  as e  Oie  Stockpile  Aioa 

12 /2a /99 

$14,450,400 

FtviE  ion  00-001 

IJppei  Corbin  Wasto  Fopo  sitoiy  on  Dump  *> 

03/10/00 

$14,450,400 

EeviE  ion  01-001 

Oi^egoiy  Was  to  Fopo  titoiy on  Dump  fo 

10/02/01 

$14,450,400 

Am&ndniEiit  007 

T  ailn^s  Emli  ankment  Fjiio  to  ^Ci40' 

03/22/02 

$14*>S7.6BB 

FtviE  ion  02-001 

Soil  File  Fcuvei  Lme,  Fimiaiy  CiTiElier 

Oa/29/02 

$14*>S7tiBB 

FtviE  ion  02-002 

Southwest  Tit  H^iv  all  L  ayb  ack 

ii/oa/02 

$14^^S7tlSB 

FtviE  ion  05-001 

Dun^  D  Hiul  Rj3  ad 

02/2ti/03 

$15  025.05? 

FtviE  ion  03-002 

FmuaiyCiushei  Instillation 

04/24/03 

$i5.oji.iee 

Bond  Fivietv 

5-Yo*rBond  Fo view  /  Amendment  00^ 

02/2ti/03 

$15,328,111 

FtviE  ion  03-003 

Fit  Htul  Ran^  West  No  tch  IV  aste  Eotk 

ll/Oti/03 

$15  413.2^7 

InfLitu  n  Inc  remeiit 

?-Yoai  Bond  Fovieci/ Inflation  Incioment 

02/20/05 

$15588.^55 

EsviE  ion  04-001 

Oi  avel  Fit  E>[p  ansion 

05/03/05 

$15.fl03.B4S 

InfL&boii  Iiijzi'eiiierLt 

5-Yoai  Bond  F* view  Inflation  Incioment  S  E 

04/19/05 

$163S1.27B 

Ktvit  ion  05-001 

W*n  L  aytact  -  Ramp  R^med  jabon 

12/20/05 

$10  7W.74S 

InfLitu  n  Inc  remeiit 

5-Yoai  Bond  Foviewfm&lI:\f  Increment 

05/17/Oti 

$13,125,177 

FtviEionOD-OOl 

T  ailn^s  Emtankment  R*£o  to  ^^OO' 

10/20/Oti 

$13,308,554 

EtviE  ion  07-001 

SWWaULayback 

03/21/07 

$1B.0*>2.1?3 

Notes   MTMI=MontanaTnDnels 

Tailings  emtankment  =  T ailmgf  s tn  1  ago  f ac ility emb ankment 
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TABLE  L3-2 
Sunanary  of  A  mer  d  m^ntH  to  f^  ontana  T  unn  d  s  0  pef^ng  Pefmit  D0113 

P  Ennit^  Amstdmsiti' 
M  i  n  Dr  R  evi  d  an 

D^x 

Adion 

Opertlirgr#mut  DD113 

Februaiy2a,l?36 

Open  pit  nun&  tv  tfte  ii>ck  s  tai  age  ai'ea.  tailings  ztoia^ 
fiEiIity  tnd  null  peiimtted^  pennit  ai'e  a  1  ^00  *ti^i,^65 
dishubed  ajzi'e?    Adiait  EISivtExeleafedmNoveinlxi 
1985    Adopted  be  fuial  EIS  J  araury -31. 1*>S*>- 

AmeiidiiiEnt  CiOl 

1 

Plant  tite  itkif  ated  to  match EIS    No  change  m 
peniutted  oi  distuibed  acies    No  envu'o  nnuntal 
ai^BSEnient(£A|TV  as  f  Dnipleted 

Ap^iidniei*1 002 

1 

1 

May  ti.  19841          ' 
1 

Feimit  uoa  decre a^ed  to  1^497  acres    Miscellaneous 
c  hu^F  m  facility loc  atioiiE  ud  p  1*0 dnttion  levels    No 
EAci/as  conducted  Ixc cose  oi  tho  lack oi imp ac ts 

Muui  I^evui^n  SS-OOl 

1 
May23.193B         | 

Changes  to  tdlii^  onib  ankinent  dos^n.  tailing 
dEf  huge  s^  lem,  SDuth  pond  and  moiutomig  ivolls 
belo^v  tlie  south  pond   No  E  A  tv  ts  c  oiupleted 

Muior  FtviEicin  33-002 

Frestuvatei  ^tor^e  pond  and  (vatei^upplyEystem.  No 
Augp^  1 1?^  1?SS         chu^E  tD  penmt  ai'e  a  o  r  uup  ac  tF   No  EA^vas 
CDnipleted 

Miii£ir  I^vifi^n  3^-001 

If      1.  -nr,  Hflflfl          Eficlauu w ater 3 tared nnvest pond    No  EAwbe 
MHtri  27, 1989                   1  ±  J  X     ±1 

c  onipleied  ioi  ilie  i^ev^  ajn. 

j=Liueiidiii£nl  003 

A^nl  13. 1«D 

Tulnigs  eiubukmeiLt  design  changed  and  steepened  to 
1  75 1     Pemut  uoa  l,54ti  acres    Dishubed  acres 
incioased  to  l^OoO  acios    An  E  A  w  as  ^ on^leted  ^nl 
12. 1990 

Amend  m^nt  004 

TwD  hcoli'otd^  and  cap  n>ck^tofl^ik  ippn^vd 

^*^^^*  "^*  ^^^^^  ^^"^      1  tiOO  tti^eE   Distoited  *ri^s 
^     '                   in£i^ai€d  to  l^OSb    AnEAwas  i^lea^ed  on  A^iilll?, 
1993 

Muior  FiviEicin  53-001 

Tfiftonc  Diamond  HillMu^  nL""ei"_?_5  deponted  it 
Ndv  29.  1??3           Montana  Tmin&li  ^v  ai  ta  i-o^ k  stoi  ag#  axei  No  EA 
needed  foi  ISOO  tyoiniatenal 

Minor  FtviEicin  53-002 

De«    21.1553 

>  Di^po  s  al  0  f  Wtshmgto  n  Mme  w  is te  in  w  Hfe  rack 
storas^e  ai-ea.  No  EA  needed  for  220,000  c  y  of  matenil 

Amend  m^nt  00^ 

Jimiiiy24. 1994 

Redesign  of  w  as  te  I'Ofk  s  tn  1  ago  axei  and  segi'eg&bon  o  f 
TV  aste  lock  appi'oved    Neci/  con^nter  gone i  ate d  maps 
corrected peiTcot ai'eaukddistml^d  acre^es  Peniut 
lie  a  eiq^andod  to  1^11  acios  to  encoirptss  i^vater 
letniTiline   Distuxlxd  aci'es  def  I'e  as ed  to  1,033  acres 
AnEAci/as  i-elotsed  on  Octoboi  7. 1^93 

LfinflrEevisifln94-D01 

MHy3.1»4 

Fmrer  hne  1*0  ad  lelo :  ation  No  E  A  needed 

AmendnifinI  OOCi 

Felmiaiy2B.  19^5 

A  tiilii^s  stonge  f  acihty e^  ansion  and  eiubukment 
raiso  to  5,oOO  feet  was  ^pioved   No^hmgeui 
peniutted  aci'es    D^tuxlxd  acres  mc retsed  to  1,10^ 
acres    AuEAci/as  released  on  Dec  ember  9, 1994 
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TABLE  1.3-2lCont| 

SUMMARY  OPEN  VinorjrTEHTAL  REVIEWS  PREPAREO  FOR  LARGER  AMENDMENTS 

TO  M  ON  TAN  A  TUN  KELS  OPERATING   PERMIT    00113 

P  vmb  Am€^  d  m^^ti' 
M  i  n  Dr  R  evi  sien 

Date                                                          Adion 

Minor  FtviEicin  55-001 

May  1,1995          1  Acfets  road  FiniE  ^ c il ^ loc Iqjile  i^evis ion  ?To  EAnesd^d. 

Huioi  Fflvisifin  55-002 

i  ^spi^^  ^^  ^1=^^^!^  HillLli:^  tFiilinjE  at  }/onti:\a 
1  Tunnels  tuliD^s  Etdi^^iajzility  Nd  £  A  needed 

Muior  FiviEicin  ^G-OOl 

^  F!£bc ^  1*0 td  id  access  e>:plo^n^  ^tora^e  ai'ea.  Nd  EA 
Jura  ID.  1556                 ^  ^                               f                   5 
'                               needed 

Muior  FiviEicin  '?7-001 

Fetniaiy  2S,  1'3'37       N&[v  po  tvei  Inie  to  pump  stth&n  NdE  A  needed 

Muior  FiviEicin  57-002 

Apiil27.1*W7 

DiflniDiid  HiU d le  stockpile  e>:p aiiE ion  No  EAneeded 

Uniflr  Ftvi£icin'?r-003 

December  1. 1557 

Pit  reclamation revis Id n  Ne  EAneeded 

Minor  FtviE  ion '57-004 

Pit  slo  pe  layl^act  «id  tailnits  stoi  age  f aciLty lmtii«? 
March6.155B          infernal  Cherlfc  t  E  A  con^leted 

Muioi  Ffivitior.  "JE-OOl 

ATJnl2  i-i-iS          ■  NerthivestpithiplnvallttabilEEition  No  E  A  needed 

Miner  F*vi£ioik'?E-002 

July  24  ^^^^           LeachDiuundHillcencentiates    No  E  A  needed 

Miiuir  F*viEion5E-003 

Withdruvn            Cenbnjt;enc  vlo  c  atB  n  fer  Clanc  y  Creek 

Minor  FtviEion'?'?-001 

-  iaaa             Re b c tfe  DianTusiid  Hill oie  citis lung  bt ation  No  EA 
'    ^'                      needed 

Miner  FtviEion  55-002 

Nevember  E^  1555       Expand  iim-ai-niine  a le  sta  clqule.  Na  EAneeded 

Muiei  I^emfionOD-OOl 

CoitnnFltfc  tufariEsinivtsteniEkstHiKe  ueL  NdEA 

M*irhia.2flaa            ^  ^ 

needed 

Mrnor  Fivition  01-001 

^                   Gi^ego ry Mine  TT *ste  in w &Ete  rock^tor^e  aiea.  No  EA 
needed 

AmendniEnt  007 

A  tiling  emb  anlmient  rase  IE  ^pieved  to  5  b40feci 

If      1.  m  HflflT          Pemut *iea Eta-ys  ttl  311  acres   Distnited  vies 
M*ith22  2002                                  -^ 

,  incieased  to  l^eJO  tci'e?    A  drait  E  A  tv  be  lele  ased  en 

lEmnu-ylB  2iHf2    Fmal  E  A  i^b*sed  on  Mai^  h  22. 2002 

Somte   DEQ,  emul  Mai-ch  21, 2DD7 

Nates 

EA=  Envirci nmental  Assessment 

EIS  =  Envn'onmentallmp  Bc  t  Statement 

Tailings  embaiUrment  =  T ailmgs  s tei age  f ac ility emb anktiient 
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Fajgal  Agencies 

BLMn^ana^s  fedei-allyoivned  lands  uiiderits  ]uns diction  Eu\d  federally  owned 
muiei-als    Montana  Tuimels'  use  of  BLM  landmustcomplyivilhBLM  s  si^uface 
n"Lanagpn"tent  i^gVilatLons  [43  CFR^  Subpart  3E09)  as  ivell  as  vaiious  federal  statutes; 
including  the  Mining  and  Mineral  PoLcy  Act  of  19^r  &ie  Federal  Laiid  Policy  and 
Management  Act  of  1976;  tlie  gpiiei-alininiiiglav^s,  andNEPA    BLM  i^eviews  imidi^g 
plans  liiat  distuit  BLM-adininisteied  lands 

The  Coi^s  ofEn^^eeirpennits  dlschar^s  of  dredged  or  fill  malenals  into  ivedai\d  and 
non-wetland  WateiB  of  tl\e U S  i.inder3eclion404  of  tlie  Clean  Waler  Act  TheCoipsof 
EnejneeiT  has  detennined  Ihatthe  Clai\cy  Creek  channel  ai\d  ^vetlands  ai¥ 
juiTsdictLonal  piu^uantto  Section  404    Montai\a  Tunnels  has  submitted  a5ection404 
peraut  ^plication  and  wetlai\ds  mitigation  plai\  to  tiie  Coi^s  of  EngmeeiT   Tlie  Coips 
of  EngjiieeiB  ivould  document  its  decision  onlheSeclion404peimitin  a  Record  of 
Decision   The  Section  404  compliai^ce  aiialysis  [Section  404  [bX])Showii\g)is  provided 
m  this  £13  as  A  pp^ndix  A 

QtherStdteandLocal  Agencies  ha/i no  Permit  or  Review  Authority 

In  addition  to  DEQ,  BLM,  andtheCoips  of  Engjneei^;  olher  local,  state,  and  federal 
agencies  have  juns  diction  overceitain  aspects  of  Montana  Tunnels  proposedpro|ect_ 
Table  L5-1  provides  acompithensivelistu^gof  agencies  aiid  their  i^espective  pemntor 
review  responsibihties  witli  i^espect  to  the  MontanaTunnelspi-oposedM-PitMii^e 
Expansion 

1.6         Public  Participatian 

The  scoping  process  is  used  to  identify  issues  relevant  to  Ihe  Proposed  Action  and  to 

help  develop  alteniatives    Membere  of  Ihe  public,  otlier  agpiicies,  and  the  DEQ  and 
BLM  interdisciphi\aiy  team  helped  to  defuse  Ihe  issues  for  the  M-PitMii\e  Expansion 
aiidtlie  scope  of  analj:^ 

DEQ  publislied  a  legal  notice  ii\  local  newspapei^  and  issued  a  press  release  ii\ 
September2004  when  the  application  was  i^ceived   Ane^vs  release  annouiicing  Ihe 
propct  and  Ihe  sc  oping  meetiiig  was  publislied  on  December  15^  2004    Thescopiiig 
nteetmg  was  lield  onjanuaiy  b,  2005,  m  Clancy  Montai\a   About  100  people  attended 
thescopmgn^teetmg   A  Notice  of  Intent  to  pi^ai^the  draft  EI3  was  published  in  the 
FederalEe^ter  onFebiuaiy22;2005    TIk  Notice  of  Intent  asked  tliat  scoping 
commenlsbssenttoELMandDEQ  by  March  24.  2005    DEQ  and  BLM  i^ceived  76 
letteis  and  emails 
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TABLE  L5-1 

AGENCIES  AND  THEIR  RESPECTIVE  PERhTIT  OR  REVIEW  RESPONSIBILITIES 

FOR  THE  MONTANA  TUNNELS  PROPOSED   PROJECT 

Pcf mit  or  R  evi  ew  R  equi  red 

Purpose  mf  Parnit  Dr  Review 

M  o ntai a  D  ep^tmart  at  Environmental  Q  uaiity 

Operatmg  BJid  F^daniaticin  Fluif 
{Metal  Mm£  F-HlbmibDn  j^t) 

Td  bUotv  mine  development  Lfum^  must  comply  Trith  st^ 
envui^iuuent*!  la^vs  and  i^ulatioui    Appn>v  al  may  uu: hide 
stipulatiom  foi  nune  d  penJiDU  ud  reclaiuaticin   A^uificieut 
IK  lamitiDU  iKiiid  luuft  Ix  p{>st€d  ^vithtliest&tebefoi'e  m 
opei  atui^  pemTiit  d  r  aiuendm&nt  if  issued 

Montana  EiAoi'diiniEiital  Foluzy  An  t 
Aiial'^is  di  Inui  ajzt^ 

To  evaluate  pozsitle  uup  acts  d  f  ft  proposed  actun 

MDntana  Fn  llutaiit  D^f  haige 
Elmimaticin  System^MFDESl 
(Wtter  Quality  Ajzt] 

Td  bs t able h ef£hient  limits^  tie atrofint 3 tindudE^  ind  other 
i^iui-ements  foi  pouit  soiu'ce  dischaiges  to  state  w  ate iy 
iu  ludu^  grornkdw  atei   Dischu^s  to  ci/ateii  may  not  violate 
watei  quahtys  tandud? 

S«  tiDiL  4D1  Certifk  atun(Cle  an  Witei 
Act) 

Td  em  me  that  tny  vtivity  that  require  e  &  federal  Ik  eme  oi 

pemut  |3Tirli  as  tlie  Section  4fl4(  b  ]  1 )  pemut  fi^o  m  tlie  Cii  ips  oi 
Er^^ieeis  )fonipheE  witliMDntuu  ci/atei  quihty  s  tmdtrdE 

Au  Quility Feimit  (Cle  in  Air  Ac  t> 

Td  contiol  putuzulate  enuisious  of  lUDie  Sun25  Ions  p«r  ^ir 

Bureau  of  LticT  M  anagement 

Approval  of  Plm  ot  Operatum 

Td  emnie  tliat  Llor^^  anL  Tumiels' use  Df  BLM  land  f  Dniomif 
IV itli  the  t mi  ve  management  re gnlitiDus  and  o  ther  fedei  al 
stttnte  sntli  ai  theMimi^  and  ^luieral  Fohty  Act  of  l^TQ^ 
genenl  numi^  laivs^  and  the  federal  L  and  FDhcyud 
ManagEiuent  Ajz  1 0  f  l^o   Con^hanco  ci/itli  tlie  National 
Hiftenc  Fiescivation  Act 

N&tiDnal  EnTin^nmental  Fd  Hry  Act 
Anal^is  at  Inip  ajzt^ 

Td  evaluate  possible  imp  acts  0  f  ft  proposed  actkn 

C  orps  ^  E  np  neef  s 

S«tij3n  «4Fenmt1Clfi*nWtter  Act) 

Td  control  dischaige  Df  dredged  or  fill  mitenal  ulId  W  ateiF  of 
the  US  oi  wetlands 

H  DntBnaO^artmentQt- Neural  R esou rces an d C nnserv^ or  1DNRCI 

Wat#rE^ht5PeiimtcWat#iUte  Act> 

To  aHoiv  beneficul  use  0  f  state  ci/atei?  tluough  a  Emi ac  e  iv  ater 
direisio  n  or  tlu^oi^i  a  gi^o  undtv  atei  witlidi  aiv  al  over  100 
gallons  pernmmte 

Consov^an  D  istrlcUM  ontaia  Fish  Wildlife  aid  Pvks  IFWP) 

31Q  Peiiuit(N&tujilStiEuub&d  and 
Land  Freseivatu] n  Aj:t> 

To  aHoiv  CO  nstiiic  tiD  11  vtivities  by  110 u-gDvemment  entities 
witlun  the  me  an  high  TV  iter  hno  of  a  peiemual  stieam  or  u^ei 
FWF  (voii3  (vith  loc  *1  Cons eivation  Distiicts  to  le view  the 
pemnt  and  detenmne  if  a  313  Anthony  ation  fro  m  DEQ  is 
needed 
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1-7  I  SBues  of  Concern 

The  pmnaiy  issues  of  concern  raised  during scopmg for  lihe  Montana  Tum^els  M-Pit 
Mine  Expansion  pertained  to  six  gei"Lei"al  subject  Eu^as    hydrology^  ^vetlands  and  Wateis 
of  Ihe  U5  ,  fisheiies  ai\d  aqiiabcs^  ivildlife.  enguieem^g  and  socioeconomics   The  issues 
aiesuimnEuized  below   Tlie  cntena  tliat  ^vei^  used  to  assess  die  unpads  to  tlie 
lesources  under  tltese  issues  are  listed  in  Chapter  3_ 

Hydrofogy 

Couceins  were  expressed  i^gai^dingin^acls  to  sinface  water  aiid  gi^oi^indwaterquahty 
and  quantilyinihe  Clancy Cieeki  PenYanCi^eek^  aiidSpiiiig  Creek  drauiages. 
including  conceiTB  i^gai-dingurq^acls  toexisbiigv^alernglits    Coiicenis  weve  also 
expi^essedi^gai^dinggeochemisby  and  Tvater  qiiably  of  Ihe  pit  lake  and  stoimwater 
CoiiceiTis  were  also  expressed  i^gardniglhe  iieed  for  Montana  Pollutant  Discharge 
Elimination  System {MPDES)peiTnil3^  andtlie  possible  iieedfora  waterlreatnient 
plant. 

W€<ljidsdndwa:ersoftheU.S. 

Coiiceins  were  expressed  i^gai^dmgurpacts  to  wetlands  aiid  Watei^  of  the  US  ,  iii 
paitLcular  Clancy  Creek  wetlands  aiidslreainbed   Concerns  ^veie  menlioned  both 
about  tlie  loss  of  Ihe  actual  creek  sire  ambed  and  Ihe  diveisionofClaiicy  Creek  water 
into  the  pit;  away  ft"om  Ihe  existing  wedaiids    Concerns  wei^  also  expi^ssed  about 
water  quahty  andtlie  dov/nstieam  v^^edaiids  after  Ihe  pit  lake  leaches  equilibnuin. 

Firfwries  and  Aquatics 

CoiiceiTis  were  expressed  about  urpacls  tofislienes  and  aquatic  insects  in  Clancy 
Creek  particulaily  Ihepopi^dation  of  nalivecutthi"oatti^oi.it in  Clancy  Creek  as  a  result 
of  removmgtlie  sti^am chaniiel   Concerns  ivei¥e>^ressed  aboutlheviability  of  tl\e 
fishpopulabonupslream  of  tlie  proposed  creek  diveisioix  if  fish  have  no  n^ans  of 
swunmmg  upstream  Concerns  ivei^  also  e>Yiessed  regarding  water  quality  mtlie  pit 
lake  and  lis  impact  to  Ihe  fish  aiid  aquatic  msectpopi^datioiiS;  particulariy  after  the  pit 
lake  leaches  equiLbnum  after  imiiing 

Wildltfe 

CoiiceiTis  were  expressed  i^gai^dingurpacls  to  wildlife  populations^  including  gan^ 
animals,  sensitive  species,  Ihreatened  andendaiigeredspecieS;  aiid  biodivereily  In 
paitLcular;  coiiceins  v^ere  expi^essediegai^dingcuinulative  in^acls  to^vildlife  associated 
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with  hi^imflii  activity  on  land  in  Ihe  viciiiily  of  Ihe  mine   Concerns  wei^  al5oe>Yi¥S3ed 
itgai^dinguTfiacIs  toivildMemovenientconidon 

Engneering 

CmiceiTis  were  expressed  i^gai^dingurpacts  to  pit  In gjiivall  stability  fi-tun  alloivingihe 
pite>YEmsioix  mparticulEU'the  Claiicy  Creek chEuinel   Also,  concerns  wei^e>Yi¥S3ed 
itgai^dingstabdily  of  Ihe  pit  Ingliwalls  aiid  the  tailm^^  storage  fEiciLlyinlhecMe  of  an 
earthquake 

Sodoeconcxnics 

Coi^ceiTis  were  expressed  i^gai^dingurpacts  to  Ihe  Jeffeis on  County  tEix  base,  wages 
and  benefits  fortlie  ai^a.  and  schools  from  not  pemntbiiglhemins  expansion 

Cultural  Resources 

Four  sites  were  itcordedmside  the  propctboundaiyirL?003    Three  of  these  sites  have 
been  deteimined  "not  eligible''  ai\dtl"Lei¥foi¥minii"Lgactn7ilyivouldhave''no  adveise 
effect' aspit36CFREG0-4(2t- Tl-Lefoi.ird-LSitehasbeendetem-111-Led   eligible    forhstmg 
ontiie  National  Register  of  Histonc  Places    It  is  witliin  Ihe  peiTmt  boundaiy  but  not 
located  in  an  aita  of  planned  distuitaiice 

l.a         I  ssues  Considered  but  Not  Studied  in  Detail 

Soil 

Soil  iinpacte  ivei^  evaluated  m  the  1936  final  EIS,  on  page  IV-15_  Montana  Tuni\els 
salvages  available  soil  befoi^  distuitimg  ai^yneiv  aci^s    In  each  annual  i^ort  tlie 
coirp  any  provides  a  soil  balaiice  indicabiig  whetiier  or  not  it  has  si^ifficientsoilto 
reclame  all  disturbed  aci^es  accoi^dingto  Ihe  reclamation  pi  an   Montana  Tuniie  Is  had 
successfully  itclaimed  204  acres  as  of  Ihe  end  of  2006    lv1ontai\a  Tunnels  pi"oposes  the 
san"te  soil  salvage  ai^di^eclainationplanaspaitof  tlie  proposed  expansion   Montana. 
Tunnels  projects  itwoi^ddhave  adequate  soil  to  complele  tl\e  planaspi-oposed   The 
impacls  to  soils  woi^ddbe  Ihe  same  as  analyzed  in  Ihe  1986  final  EIS    This  issue  has  not 
been  earned  foiT^ai"din  the  analysis 

Air  Quality 

Au-qiiabty  urqjacls  were  evaluated  in  Ihe  1^36  final  EIS,  pagelV-Slj  andiiitl^e  aii^ 
quality  pemiit   The  mine  iscuii^ntlypemiittedbyDEQ  ui^derAirQualilyPemit 
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"111956-10;  whii:h  places  liirils  on  emissions.  Montana  Tuiiiie Is  is  notaina]orstatLonaiy 
somverSoitis  not  sublet  to  pi^vention  of  significaiit  deteiioration  analj^is 

Mining-ielated  EictiTities  at  the  Montana Tuni\e Is  Mine  Eue  a  source  of  pEuliculate  and 

gaseous  air  pollutants    Fucj&ve  dust  emissions  ai^  gfiiei-aledby  nunin^  processing 
haulnig  ai\d  stonng  oi^,  and  disposal  of  waste  rock  Pailici^date  emissions  ai^ 
contL"olled  using  best  available  control  teclii^ologjconsis  ling  of  gooden^ieenng 
practices,  mcludnigminiinisalionof  drop  l\eigl\ls  during  loadnig  ai\d  di.ist  suppression 
Gaseous  pollutant  emissions  lesi^dt  fi^om  blasting  constLuctioi\  mining  equipment;  aiid 
vehicle  e>diaust   Tliese  emissions  aiecontL^olledi^isiiigbest  available  conlrol  technology, 
including  proper  equipment  maintenance  and  operation   The  Montana  Tunnels  project 
would  contu^ue  to  complywifti  ambient  air  quality  standai"ds    This  issue  has  not  been 
earned  foi-^vard  111  tlie  ai\alysis_ 

Noise 

Noise  impacts  wei^  evaluated  m  the  1936  final  EIS,  pagelV-67   Montana  Tunnels  is 
located  in  a  mountainous  rLiral  environment   The  mine  has  been  opei-aling 
continuously  siiice  1936  ai\dis  the  main  conQibutor  of  noise  mlhe  area   Noise  sounzes 
associaled  with  the  open  pit  miniiig  and  milling  ac&vitiesiiiclude  dnlhng  blasting 
loading  hauling  and  ore  pi-ocessiiig (Montana  Tunnels  2007)   Noise  ispimianly 
generated  by  l\eavy  equipment  [haul  Qiicks,  shove Is^  frontendloadeis,  rotaiy  dnlls, 
bulldozerej  cj"adei5,  dump  tiucks,  and  olher  veliicles )  ai\d  by  oi^pi-ocessing equip n\ent 
(jaw  ciTJslieis,  grinding  aiidballmillS;  cuvuitequipntent^  and  otl"Lerinachu\eiy)tl"Latis 
pnmanly legated  mside  tl\e  oi^pi"ocessingbuildii\gs 

Mine-relaled  noise  levels  atVW:kes,  the  nearest  communily;  aidless  tliai^  tl\e  U  S 
EnvironmentalPi-otectLon  A^ncy  [EPAjiecommEnded  day-nigjitavei-agf  noise  level 
(Lj-,J55  A-^vei^-Lteddecibels[dBA)guideline(U-5  EPA19r9}   Ti^afftc  noise  levels  m 
VW:keSj  Corbui;  aiidJeffei^onCity,  ai^dpoinls  inbet^veeiv  aieless  IhanMontana 
Department  of  Ti^ansportati  on  s{MDT}  equivalent  noise  levels  [Lvi;t66  dBAin"pact 
cnlenon  |MDT  2001 ) 

Noise  impacts  are  not  expected  tochan^,  ai\dtliis  issue  has  notbeencaiiiedfonvard 
in  the  ai\alysis 

TranspQftcJiiQn 

TranEportaHonin^acIs  ^veie  evaluated  ii\  tlie  19E6  final  EIS^  pagp  IV-61_  Concerns  were 
expi^essed  legai^ding  access  to  Bluebird  andCatai^actn"eadoivs  and  Ihe  Occidental 
Plateau.  Concerns  were  also  expi^essed  legai'ding  access  to  patented  mining  claims  m 
the  area 
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A  section  of  eu\  uinnFoiitaiited  public  access  road  attlie  base  of  the  south^vest  extension 
v/aste  i"ockstora^  area  would  be  covered  by  Iheivaste  recks toi-agp  ai^ae>YEir[SiorL 
The  affected  section  of  ii>ad  would  be  replaced  ^vitii  appii»ainately  4^000  feet  of  gi"avel 
roadpEU-allel  totlie  base  of  the  waste  rock stora^  area   Tlie  i\e^vroadivouldi¥coni\ect 
witiithe  dut roads  tliat  cross  Wood  Chute  Flals  and  provide  access  to  Blue  BirdEidgp 
byway  of  Ihe  PenYaiiCreek  valley  dirt  road   Otlieiivise,  tL-ansportationiirq^acIs 
evaluated  in  lhel9S6  final  EI5  ait  not  expected  to  change,  and  Iranspoilalionhasnot 
been  earned  fon^?ai"din  the  analysis 

Aesthetics 

Aestl^eUc  m"pacls  ^veit  evaluated  ui  tlie  l^Gb  filial  EIS^  pagp  IV-b7    Montana Tuniie Is  is 
ci^urendy  pemnttedfor  a  total  of  1^1^^  5  acres  of  distuitai\ce    The  total  disturbance 
uiidertl^eM-PitMme  Expansion  would  be  up  to  1^452  2  acres,  v^hichuicludes  ^2  2 
contingency  acits  of  distuitance  which  are  not  hkely  to  be  used   The  M-PitMine 
E>Yansionv^ould  increase  aesthetic  impacts  duiiiig  operations;  especially  from  tlie 
roads  accessing  the  iieaity  National  Forest  System  lai\dS;  aiidfori^sidenls  m't'^ckes- 
Montai\a  Tunnels  l\as  successfully  reel  aimed  over  200  aci^es  during  operations  r 
mininnsuig  impacts  to  aeslhetics    Regj^dnig  soilu\g  andi^vegetatingtlie  v^asterock 
stora^  area;  tailings  stoi-agp  facility,  and  otlierfacihties  ftiatwould  be  removed  at 
closure  would  induce  aesthetic  inqjacls  to  acceptable  levels 

The  mute  pitivould  be  reclaimed  to  a  pit  lake  v^th  steep  side^valls  above  Ihe  water 
level  The  pit  liiejuvalls  would  natui-ally^veatl^er  and  ravel  ii\to  the  pit  Tlie  i-avelnig  of 
thehighv^alls  woi^ild  cover  pit  benches  and  foim  slopes  above  Ihe  pit  lake  i^semblm^  a 
natui^ally  occuini^g  talus  slope  The  addibonal  distuitance  would  inci^ase  the  man- 
n\ade  ^peai-ance  of  tlie  imiiesite  The  iiev^  access  road  would  reduce  impacts 
associated  ^vithuiivegetated  road  cuts  alon^  tl\e  cuii^nt  access  road 

Aestlielic  m^actS;  including  tlie  impacts  of  a  pit  lake,  ivere  evaluated  m  the  1936  final 
EIS,  and  ait  not  expected  to  chai\^  subs taiitially  Aesthetics  as  asepai^ateissue  has  not 
been  earned  foiT^ai"dm  the  ai\alysis 

PaleontologiccJ  Resources 

Nopaleontolo^al  itsources  have  been  found  m  over20  yeais  of  mining  The 
possibdily  of  funding  a  pale  ontologKalitsource  in  Ihe  incitased  distuitance  area  for  tl\e 
M-Pit  Mine  Expansion  or  otlier  alteinabves  is  low   This  issue  has  not  been  c  ained 
f or^vard  u\  tl^  anal}:^_ 
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Areas  of  Critkal  Environmental  Concem 

NoBLM  ai^^  of  ciitiiralenviromnentEd  concern  would  be  affectedby  any  of  Ihe 
alteiTialives 

Prime  or  Unique  Farmlands 

Nopmre  or  unique  faimlEinds  would  be  affectedby  any  of  Ihe  alternatives 

Wild  and  Scoiic  Rivers 

No  wild  ai\d  scenic  nveis  would  be  af^led  by  aiiy  of  tlie  alteiTialives_ 

Wilderness 

NoAvildeinesS;  ^vildeiness  study  or inventoiled  roadless  aieas  would  be  affected  by 
any  of  tlie  alteiTia&ves 

Pit  Baddill 

Section  E2-4-336;ci],  MCA,  states 

[b}VMtl"Litgai^dto  openpiS  ai\d  rock  faces,  Ihe  iei:lainationplai\inustpi"ovide 
sufficient  measuits  forieclanialionto  acondibon 

[i]  of  stability  slTLictui^ally  competent  to  v^thstand  gf  ologjc  aiid  clmnatic 

conditions  witliout  significant  failure  tl\atwoi.ildbe  aftneattopubLc  safely  and 

lJ\e  environn^nt; 

(u)  that  affords  some  utility  to  humans  ortl\e  envii^onment; 

(m)  that  mitigates  post-i^clamation  visual  conQ-asts  betv^een  reclamation  lands 

and  adjacent  landsj  and 

(iv)  tliat  mitigates  orpievenls  undesirable  offeite  envu-onntental  impacts 
[c]  The  use  of  backfdling  as  a  reclamation  nieasuit  is  neitlier  re  quired  nor  proliibited 
m  all  cases  A  department  decision  to  lequiie  aiiybacktill  n^asure  must  be  based  on 
wlielher  aiidto  v^hat  extent  tlie  backfdlingis  appropiiate  under  Ihe  site-specific 
cuvumstances  and  conditions  m  oi"derto  acliieve  tl\e  standai"ds  descnbedii\ 
subsection  [9  Xbt- 

The  M-PitE>Yansion  would  lequiie  the  excavation  of  46  2  million  cubic  yai^  of  waste 
rock  and  would  produce  an  additional  ?4  to2S  million  tons  of  oie_The  total  aiea  of  Ihe 
M-Pit  would  iiicrease  by  39  3  acres  to2S7  7  acits  The  maximum  elevation  of  the  pit 
higl\wall  would  mciease  to  6^450  feet 


1-13 


Chapter  1 Pjpose  aid  Heed  for  Action 

Upon  cessation  of  mining  theM-PitwouldbereclaiirLed  as  a  pit  lake  ^vitli  steep 
sidewalls  above  the  water  level  Water  levels  would  nse  wiliui\  the  pit  i^inlil  the  lake 
reached  equilibn  urn  at  an  elevation  of  5,b?5  feet  about  two  centuries  after  inuiing  ceases 
and  would  not  have  a  suif  ace  water  dischar^ 

StTudurcJ  Stabilihr 

The  M-Pit  Mine  Expansion  would  likely  e>Ycse  ^veakerrcckthancunentlye^osed 
within  some  of  the  liigjiwalls  KnieJitPiesold  conducted  astabiJily  anal}:5is  of  Ihe 
proposed  expanded  inuie  pit  and  concludedthatit  would  be  necessary  to  reduce  tl\e 
overall  angje  of  soire  parts  of  Ihe  pit  hiejuvall  to  minmiize  tl\e  potential  for  major 
hi^uvallinstabiHy(Montai\aT\innel5?007j[Table3  3-l)  Based  on  tliesepi-oposed 
slopes  atclcBui^j  before  filling  tlie  pit,  Ihe  factorof  safety  for  the  pit  In  gin  vail  would 
i^angp  ft^om  alow  of  1_11  (soulhwestlnginvalljto  aliigj\  of  1  33  (east  aiid southeast 
higliwalls^  aiid  Ihe  In  giiivall  ivould  be  stable  Afler  f  onnalion  of  tlie  pit  lake,  Ihe  factor 
of  safety  Vb^oulduicrease  to  alow  of  1  34{soulinvesthiginvall)to  alngli  of  1  94 
(southeast hi^^iwall),  ii\creasing  stability  Afactorof  safety  of  1  3  is  v^dely  accepted  for 
long-term  stability  of  open  pit  slopes  [Montai\a  Tunnels  2007)  The  Ingliwalls  would  be 
stLucturally  stable  and  v^^ould  not  present  a  threat  to  public  safely  or  the  envu^onment_ 

Utility  to  the  Environment 

The  Montai\a  Tunnels  Mine  was  permitted  to  be  itclainiEd  as  apitlake  inl9E6  The 
1986  final  EI3  staled  liiatit  would  be  dif&cultto  acci^irately  predict  Ihe  water  qiiaLlyin 
the  pit  i^mtil  the  pit  lake  reached  equiLbnum  Montaiia  Tunnels  speculated  tliat  the  pit 
would  lilEly  contain  a  c  alciuirL-n\agi"Lesn.un-si.ilf ate  typeivater^vitli  apH  beloAV  7_0_Pit 
waterivas  expecled  to  contain  concentrations  of  u^on^  mai^ganese;  aiidsinc  between  0  5 
nig/L  ai\d  several  imlhgi-ams  perhter  C  oncenlrabons  of  ali^iminunx  cadmiunt  copper^ 
aiid  lead  weie  expected  to  i"ange  between  a  few  hundi^dtlis  and  a  few  tentiis  of  a 
milLg3^an:\  per  hter  (p  age  I V-B ) 

Water  quality  n^onitoiiiig  m  tlie  pit  duimg  tl\e  last  20  yeais  of  operation  has  shov^n  the 
water  quahty  to  be  better  than  predicted  in  Ihe  1936  final  EI5  More  i^ecendy  Montana 
Ti^innels  modeled  waler  quality (venfied  by  tlie  agencies!  using  gecchemiiral  data 
collected  during  the  20  yeai^  of  mming  This  modehiig  also  shoAvs  pit  lake  watei-qoahty 
would  be  better  liian  discussed  in  Ihe  19EtifmalE15  [see  Section  3  5) 

Since  v^ater  quality  mtlie  pit  lake  is  expected  to  be  good;  tlie  pitlakeivouldbeured  as  a 
Its  ling  area  f  or  mi  gloating  bu^ds  Bals  andbu^ds  could  use  tlie  pit  lake  as  a  dimkuig 
watersouree  ai\dfeed  on  flying  msec  Is  attracledbytl\e  waler  Some  birds  and  bats 
mi^ituse  Ihe  pit  liigluvalls  f  or  nesting  oi"  rocs  lu\g_ 
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Visual  Contrasts 

Reclamation  of  Ihemine  pit wcxild  leave  liigjnvalJs  as  rockfaces  Mostof  tlie  liiejiivalls 
would  be  underwater  The  pit  lugJnvaUs  above  the  lake  water  level  would  natui-ally 
wealher  and  ravel  into  tlie  pit  The  raveling  of  tl\e  hi^valls  would  cover  pit  benches 
aiidfoimslopes  above  tlie  pit  lEike  resembling  a  naturally  occumng  tEdi^ir  slope  Tlie 
agencies  would  require  Montai\a  Ti^mnels  toseedtlie  lii|j\xvEdls  to  control  noxious  iveed 
invasion  The  resulluig  ve^talion would  furdier reduce  visual  contrasts  bet^veen  tlie 
reclauredpit  ai\dthe  sun^ounding  landscape 

The  ageiKies  considered  CMtblastm^  to  accelerate  raveling  of  tl\ehigl\v^Edl  Castblastrng 
of  tiie  liigjiivall  ivas  discarded  as  a  mitigation  n^asi^ire  due  to  potential  advei^ein"pactE 
on  Clancy  Citek  Eu^diie^gjble  to  non-existent  aestiietic  beneftt 

V^SuIe  Ihehi^ivalls  ^vill  looklike  man-made  featui^s  for  along  tun?;  tlie  natui"al 
ravelnig  of  the  liigjiwall  aiidseedu^gof  tl^ehighwEill  v^  mitigate  post-i^clamalion 
conli"aslB_ 

UndearAJeOffateEnvironrngntal  Impacts 

Since  Ihe  quaLty  of  Ihe  pit  lake  v^ater  is  expected  to  be  gooi  Eindtlie  pitlEd^  is  not 
expected  to  oveiflow^  tiiei^  would  be  no  undesii^able  offsiteenviromrentalin"pacts 

The  prop csedM-Pit reel Eumed  m  a  pitlake  would  be  strLictui^Eilly  stable,  ivould  Eifford 
some  utJity  to  Ihe  environment  v.? ould  mitigate  post-itclamation  visual  contrasts^  and 
would  not  cai.iseui\desir able  of^te  envu-onntental  impacts  Tl\e  stand EU"ds  m  Section 
E?-4-33b(9Xb )r  MCA,  would  be  acliieved^vifriouti^qiiiiTng  backfilling  of  Ihe  pit  Pit 
backfilling  has  not  been  caiiledfoi-^vardm  the  analysis. 

Ir^asJveHon-NativeSpeQes 

Vegetation in^ acts  ^veit  evaluated  ii\  tlie  l^Gb  fmalEIS  pagp  IV-19    Invasive  non- 
native  species  are  incitasinglhrou^outMontaiia   MontEina  Ti^innels  hEis  a  noxious 
weed  control  program  Eu\d  reports  resulls  iiieach  aniiual  itpoil  Tlie  distuitaiice  of 
additional  acits  would  incitasetlie  iisk  of  more  weeds    Noxious  weed  control  ivould 
contmi^ie  as  it  has  during  opei"ations_  Tl\eloss  of  native  species-doinu^ated  communities 
IS  an  unavoidable  impact  of  Eilloivinglhs  mine  to  start  operations  in]9Bb    Reclamation 
using  native  species  would  reduce  Ihem^acts  to  acceptable  levels    Vegetation  unpads 
evaluated  in  Ihe  19S6  final  E15  Eut  not  expected  to  chEU\ge  as  a  result  of  tlie  Eui^ndment 
so  Ihis  issue  has  not  been  earned  forwai^d 
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Environmental  I  ustice 

As  required  by  ExecubveOi^erl2E«3E,fed3"a /I  cDa?5to/lG<*S5EnL^rrQ^m 
}^  merely  FcpiAl^cns ^}d L<M-!nccmePqyjlati{ns,  Q)s  EdteiTia&ves  were  evaluated  for 
issues  relalii^g  to  tlie  SKial,  cultui-al;  ai^deconoimi:  weQ  being  and  health  of  minoiities 
aiidlo^v-incoms  gi^ups    Noiie  of  these  envu-tumtental  justice  issues  was  identified 
The  socioeconomic  unpads  of  ai\y  of  tlie  alteinabves  would  not  affect nunonty  or  low- 
income  groups  disproportionately 

Adequacy  of  Bond  ng 

Adequate  iwlamation  bonds  are  i^quu^d  by  tl\e  MMRA  and  tl\e  BLM's  43  CFR  3S09 
surface  managpnient  regulations    The  agei\cies  jointly  hold  abondfortiie  Montana 
Ti^innels  Mine  in  the  amount  of  118.125^1 77^  apoilion  of  which  is  co-obligated  to  cover 
leclamation  onELMlai^ds    The  bond  was  updated  in2005  as  required  by  MMRA  and 
BLMi^^atLons    Adequate  bond  is  i^quii^d  by  MMTA  aiid  BLM's  43  CFR  3309 
surface  n"Lanagfn"tentregulationSj  so  tins  issue  has  not  been  earned  forward 

Water  Rights 

Montana  Tunnels'  use  of  water  ft^om  Clancy  Creek  and  Ihs  potential  to  impact  exisbng 
waterngjils  ivas  raised  as  an  issue  duim^  scoping  TheElS  evaluates  inqjacls  omvater 
quantity  for  all  alteniatives    Waterngjits  holdere  would  have  to  pui^ue  acton  in  v^ater 
lights  couils  over  any  i.inavoidablein"p acts  to  waler  iigl^ls    Tins  issue  has  not  been 
earned  foi-ward  111  tlie  ai\alysis  as  it  is  oulside  tlie  scope  of  tlie  E[S_ 

Montai^a  Tunnels  is  regjlatedbythe  Mine  Safely  and  Heal lhAdmini3lralion(M5HA)_ 
This  issue  has  not  been  camedfonvai"d  in  the  aiialysis  as  it  is  oulside  tlie  scope  of  the 
EE- 
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Description  of  Alternatives 

2.1         Develapment  of  Alternatives 

Allen^atLve  1  -No  Action  AlteiTiabve(L -Pit)  reflects  the  staCJSquaEmdsei'ves  as  a 
benchmari:  against  v^hich  Ihe  propcsed  and  olher  EdteiTialive  actions  can  be  evaluated 
For  this  anal}:5iS;  Alternative  1  -No  Acton  AlteiTialive{L-Pit} is  MontEina  TXiimels' 
piMentOpei-alinaPemut  00113  for  IheL-Pit  Plait   This  EIS  evaluates  AHemative  ?  - 
Proposed  Action  Alternative  [M-Pit^  winch  is  Ihe  MontEuta  T\iimelr  Proposed  Action 
MEPA  and  NEPA  re  quire  the  agencies  to  evaluate  tlte  Montana  Tuniie  Is  Proposed 
Aclioiui^asonable  alternatives  to  the  Montana  Tunnels  Propcsed  Action  tliat  would 
fulfill  lb  pui^ose  and  need,  andtheNo  AclionAHentative    Reasonable  aHeiTtatives 
include  liiose  that  are  pracbcal  or  feasible  from  a  teclmical  andeconcmuj:  staitdpointr  as 
lequued  by  NEPA  and  MEP A. 

Iirportaiit  n:\odificalions  to  Alternative  2  ivei^considei^d  based  ontlie  issues  raised 
dunitgthe  public  scopmgprccess.  Commenls  received  duiiiigscopingi^esultedinthe 
idenlific  alion  of  one  altemabvej  AlteiTiabve  3  -  A gei"Lcy  Modified  AlteiTia&ve  liiat 
mcorpoi-ales  urpoilaitt  n:\odificalions  to  the  Montana  Tuniie Is  Proposed  Acton 
AlleniatLve    Otiierieasonable  alteiTialives  were  exploi^d  aitd  obpctively  evaluated. 
AlleniatLves  tliat^veieelinTuiatedft^omfuilher  study  are  discussed  ut  Sec  ton  2_6_ 

Alternatives  SeJedii  on  Critefia 

The  pi^upose  anditeedforthe  Proposed  Action  are  descilbedm  detail  in  Section  1  ?  of 
this  EIS    In  si^imniaiy;  tlie  pui^ose  of  tlieM-Pit Mine  Expansion  is  to  alloAV  Montana 
Ti^innels  to  expand  Ihe  mine  pit  to  access  additional  oi^resei-ves    Selection  of  tl\e 
alten\atives  v^as  based  onreviev.?  of  baseline  uifomiatioix  teclmical  aiialysis  of 
envii^onmentaliirqjacls,  issues  raised  during  tlie  public  sc  oping  pi"ocesSj  and  maiidales 
of  file  laws^iules^  aiid  regulations  admuiistered  by  tlie  agfi\cies 

Issue-Driven  Modifications  to  the  Proposed  Adii  on 

Issues  raised  during  public  scopuig  ai^  si^unmaiize  din  Section  1  7   The  agencies 
developed  Al  tentative  3  inresponse  totlie  issues  of  concern  raised  dunitgscopuigfor 
the  pi"oposedlv1ontai\a  Tunnels  M-Pit Mine  Expansion   The  public  issues  of  concern 
addressed  utAlteniatLve  3  include  Clancy  Ci^eek  aiid  associated  v^efiaiids  reclamatioit 
water  quahty  m  the  pit  lake  after  nmning  ai\d  pit  liigjiivall  stability   Additional  issues 
ifflsedby  file  agencies  that  ai^  addressed  inAltentalive  3  iiiclude  tailings  stoi-agp 
facility  seep  age,  wii\d-blo^vi\  di.ist  front  fiie  tailings  si^uface  duraig  closi^ire;  waste  i"ock 
storage  areas  construction  and  di^ainage,  contingency  planning  for  potentially  acid- 
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generating  XV  MterocK  ai\  operational  gpochemiiral  venfurationprogj^anx  and  other 
general  closui^  issi^ies    These  issues  ai^  discussed  furtlieru^  Section  2  4 

2.3  Alternative  1  -  No  Action  Alternative  (L-Pit) 

Alteniative  1  is  Ihe  Montaiia  Tuni^ls  L-PitPlanas  it  is  pi^esently  permitted  to  operate 
byDEQ  andBLM-  Tlie  Montana Tuniie Is  Mine  is  located  mjeffeison  County,  Montai\a^ 
approximately  ?5  imles  soutl\  of  Ihe  city  of  Helena  [Figure  Ll-l]   Opei-alingPennit 
00113  was  gi"anled  to  Centennial  Minerals,  Inc  onFebrLiaiy  20;  1^36    A  deed  transfer  to 
Montana  Tunnels  Minii\g  Inc  was  lecordedonjune  23;  1937 

Montai\a  Tunnels  mii\es  oiefromaminepit  and  produces  zii\c.  lead,  gold;  ai\d  silver  u\ 
thefoiTTS  of  bulLon  aiid  metal-sulfide  c  oncentrates  for  sale  u\tocommsn:e    The 
products  are  lecoveied  from  Ihe  ore  byconvenlional  nulling  and  flotalionpi-ocesses 
aiid  gj-avityconcenlratingtecliniqLieSj  descnbed  m  the  1936  final  EIS  (DSL  19E6t_ 
Montana  Tunnels  IS  also  permitted  to  process  gold  oiefromtlie  Diamond  Hill  Mine;  ai\ 
ui^derg^^uiid  gold  mine  neai^  To v/nsend,  using  a  combination  of  conventional  flotation 
aiid  leach  lecoveiy processes    Montana TuniieJs'  pennitted  opei-alionis  projected  to 
las  tmto  2009 

Z2.1  Permit  Boundary  and  DisturbedAreas  Description 

The  aieaencompassedby  Ihe  peiimt  boundaiy  is  2,116_0  acies  (Figure  Z2-iy  as  of 

Minor  Revision  07-001    This  ftgvire  sho^vs  Ihe  disturbed  and  undisturbed  aieas  ivithin 
thepeimitboundaiy  atthe  tune  mining  v^ould  cease   Eased  on  the  ci^urent  approved 
plaiu926_0  acies  of  tins  area  would  lemaim^mdistuitied   The  ultimate  distuited 
acreage  of  1,199  5  aciesis  bi"okendo^vn  as  sho^vi\  onTcbleZ2-l   Distuitance  as  of  tl\e 
end  of2(NJ6  equals  1,190  acres  (Montana  Tuniiels  200  7 J 

ELM  Lend 

Soire  scatteiedti"acl3  of  leased  BLM  land  totalniglSl  E  acies  occui^  v^thin  Ihe  permit 
boundaiy  [Figure23-1}  Tl\e  pennitted  disturbance  affecis  5b  7  acies  of  ELM  land 
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TABLE  Z2-1 

NO   ACTIOPJ   ALTERNATIVE  (LPITl 

PROJECTED  DISTURBED  AC  RES  AT  CESS  ATI  0  H   0  F  M  m  1  N  G 

Area                                                                                                                   .  A^es 

Was  le  i^otk  stoi  as^  are  is 

425-e 

C*fH  I'Ofk  aiid  Id  cij  ^  ade  ^tofkpilcE 

66  0 

Soutli pDiid  ud  associated  poiids,  and  tailin;^  diiutip 

22  7 

Tulin^  s  toi  a^e  f a^ ihty 

259-3 

Fil  peiuiTftei 

,         1^0 

FtEilitie: 

'         376 

Gi  av#l  pit  uea 

33  1 

Soilaiid  ^  avel  s  tDC  kpilet 

5^  it 

Miscellanea lu  (I'd ^^  au iiicnutoiiii^  statu n^  sc ik | 

30  fl 

Mir*  pit 

24S.4 

TOTAL 

l.ira^ 

Z2.2  ^i^ing  M^hod  and  Pit  Desoiption 

MontEu^a  Tunnels  WEE  penmtted  to  mute  Ein  average  of  15,000  tons  perday^DSL  19S6) 
The  munngmeftiodhas  not  changed  smce  Ihemme  ivas  approved  inl^E6    The  mine 
cuirenHy  produces  11^000  to  20,000  tons  of  oi^  per  day  DnJhng  blasting  loadnig  ai\d 
haulnig  take  place  on  20-foot  benclies  as  tlie  mme  pit  is  deepened   Pi"0]ected  ani\ual  ore 
production  IS  4  to  6  miUiontons  depending  on  conditions  lhrougl\  Ihe  remauiing 
approved  L-Pit  Plan   The  oie  occuis  as  disseminated  sulfides  of  lead  aiidsinc  wiQi 
associated  gold  and  silver   Gold  and  silver  also  occui-as  a  gold/silver  alloy. 
Mineralisation  generally  deci^asesui  gi"ade  from  the  center  of  tlie  ore  body  out^vard 
The  cutoff  gi"adeis  deteimined  by  tlie  market pnce  of  all  metals,  tlie  piice  of  gold  is  an 
influential  conq^oiientof  tlie  ai\alysis   Oi^conlrol;  cutoff  ej-ade,  ai\d  i^eserves 
histoiicall/have  been  based  on  a  gold  equivalent  foimula  that  took  into  account 
lecoveiies,  sntelter charges,  inu\eral  gj^des.  and  n^talpnces    Dran^alic  changes  many 
of  tiiese  ai^as  could  lessen  or  enlai^ge  reserves    Forexan"ple;  the  average  cutoff  gi^ade 
based  on  all  economic  considerations  m2004  was0_016  ounce  per  ton  gold  equivalent 
(Montai\a  Tunnels  200r}?ho^veverj  Montaiia  Ti^innels  ci^in^endy  no  longer  establishes 
cutoff  3^de  based  on  gold  equivalent  [Montai\a  Tunnels  200r)_  Montana  Tuniie Is  is 
cun^ndy  pemntted  to  mute  a  total  of  102  miUiontons  of  oie 

As  mining contu\ues,  additional  diilling  may  delineate  ne^vreseives  deeper  or 
peiipheralto  tl^  cuii^nt  pit   Exploration  at  depth  has  not  been  coirpleted,  and 
additional  oi^resei'ves  maybe  found 

The  approved  foolpiii^t  of  Ihe  mine  pit  is  243  4  acies    The  mine  pit  is  peiTnittedto 
extend  ft-omihe  6,430-foot  elevation  to  liK4;250-foot  elevation  at  tl\e  pit  bottom(Figure 
Z2-1)   The  pit nmdaji gilt  elevation  (Ihe  1 01  vest  point  onthenin]ivouldbe5j670  feet 
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onihe  southeast  side  of  tl\epit   The  mine  is  accessedby  apim\aiy  haul  i-au^  onihe 
southeast  side  of  Ihemine  pit 

Allpithi|J\walls  have  shmvi\  mstabiJilies  except  the  nor&Y  hi  cj^ivall  in  Low]  and  Cieek 
Vokanics    If  pit  hi^vall  stability  is  advei^ely  affected  by  hydiiKtatii:  pi^essui^,  tiie  pit 
hicjuvalls  would  be  deivatei^d  by  mstalliiig  and  pumping  ^vells  penpheral  to  thepit^ 
by  dnlhnghonzontal  di^ains  u^totlie  pithi^^iwall^  and  byreducuigihe  hi  gjiwall  slope 

angles 

The  pre-minmg  water  table  ranged  from  5,650  to  5,750  feet   Water  enfermg  the  pit  is 
pumped  and  piped  totl\e  tailings  storage  facihty   Up  to  several  bundled  gallons  per 
mli\ute  (gpn\j  are  produce d  by  dev^atenngi veils  penpheral  to  the  pit  and  from mflov^^s 
to  the  pit  Ihe  avei-agp  montlilyrate  of  mine  pitdewatennghas  vaiied  overtlie  past  20 
yeai^  of  mmmgft"tnn  about  25  gpmto900  gpn^  Tlie  van  ability  mmii^e  pit  mflov^  la 
pnmanly  due  to  vaiiabilitym  be di^cck fracture  aiidfai^ilt  conditions  and  seasonal 
vaiiability  111  precipitation  aiid  gj^oundwater  recharge   Laifprmflo^vs  ivouldbe 
expected  wliensatui^ated  bedrock  ft-actui^es,  joinis  orfaulls  aie  fusteiicouiiteitdj  and 
after  spiingpitcipitalion  recharges  Ihelccalbedi-ock  aquifer 

Z2.3  Ore  Processing  and  Water  Balance 

OrePfocessinq 

Ore  prccessiiig  was  described  u\  the  19E6  filial  EIS  [DSL  19S6)   Oie  ft^om  tl\e  nune  pit  is 
delivered  to  the  null,  where  it  is  ciTJslied  and  gj^ound  to  Lbei-ate  tlie  base  metal  beanng 
sulfides  andpi^cious  n"tetals    The  sulfides  are  collected  by  a  flotation  process  to 
produce  zinc  ai\dlead  concenlrates  containu^gpi^cious  metals  diataie  sliippedfor 
fuilher processing elseivhei^   A  gravily  plaint iiitlie  gjindingcinzuititcoveis  coai^e 
goldpaitLcleS;  winch  ai^furdiercoKienlrated  aiidiefinedii^to  bullion  bai^  and  sold  to 
pi^ecious  metal i^fiiieis    Figure Z2-2sho^vs  Ihe process  flowsheet  Eemaming tailn^gp 
ai^sentto  Ihe  tailing  storage  facility. 

A  bulk  flotation  cyanide  leaching  circuit  was  initially  peiTmtted  bi.itabai"Ldoi"Ledinl987r 
and  at^vo-stage  seqoenlialflotalion  circuit  was  installed  resulting  msonte  changes  to 
the  pi"ocesses    InparbculaTj  the  use  of  cyanide  confounds  was  limited,  resullingii^ 
muchlou'eriesidual  cyanide  coiicenti^alions  intailu\gg  waler 
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Daoiption  of  Reagents 

Regulated  cheniicals  ai^used  as  i^agfnts  for  ore  processing  maintenai^ce;  ai\d 

operation  of  equipn"tent  and  veliicles    The  reagents  peiTratted  f or  use  are  xantl\ates, 

diftuophosphates,  lime,  copper sulfalC;  nielhyiisobutylcaitonol  fi-otlier,  dispereanlSj 

flocculants.  sodium  cyaiude.  2u\c  dwst  leadnilrate,  ai\d  diatomaceous  eailh  (Montana 

Tuimels  2007)   A  detailed  descnption  of  Ihetype,  an^ouiit;  aiid  other peitment 

mf  oiTnatLon  15  provided  in  the  Montana  T\innels  Operating  PeiTmt  [Montana  Tuniie Is 

2007) 

wagBdjice 

Montana  Tunnels  has  a  negative  water  balance,  and  ivater  from  on-site  aiid  external 
souives  must  be  supplied  ttunakeup  ongoing  water  losses  toevapoi-alion  and 
enlrainirentintaihi\^sohds_  No  water  is  discharged  to  suiface  water  ft^om  tl\e  mine 
sile    The  overall  average  v^aler  balance  for  Ihe  mining  and  ore  prccessii^g  operations  is 
provided  in  Fi^re  Z2-3 

Wateris  i^clain^dfromtlie  tailings  storage  facdily  for  reuse  intiie  mill  by  means  of  a 
barge  pump  located  at  the  facility  The  bai^ge  pimq^s  water  to  ahead  tank  onahill 
above  Ihe  mill  to  supply  feed  water  by  gi"avity_ 

Soun:es  of  millpi"ocess  water  include   (l)tailingp  reclaim  ivater^  (2)  pit  deivatenng 
wells,  (3)  direct  precipitab on  and  ninoff.  (4]  moistui^  content  of  tiie  processed  ore^  aiid 
(5  J  appropiiations  of  suiface  v^aterfromSpnngCi^eek,  PiicldyPearCi^ek,  andClai\cy 
Creek  Supplemental  makeup  water  IS  pumped  to  tiie  soutl\  pond  located 
dov^\gj^dient  of  tlie  tailmg^  storage  facdily  The  soutli  pond  i^eceives  v^ater  ft^om  on- 
sile  and  off-silesounzes  including  (1)  tailings  stoi-agp  facdily  i^inderdrain  ai\d 
embankment  di^am  system (combiiied  drains  V  (2)i¥coveiy  ^vell  sj^tenv  |3  J  Spring 
Creek^  {4)Pnckly  Peai^Creel;  [5)PenYai\Creeksedin"Lentationpond  oveifloiv^  and 
(bj  du¥c t precipitation  and  iTinoff   In  addibon^  dischai-ges  ft^om  tl\e  IJmah  and 
Wasliington mines  and  localised  si^ufacewaler  ninoff  are  captured  and  recycled  uitii 
the  pi"ocess  ivater 

Other  sourees  of  water  at  the  mine  include  a  domestic  waler  supply  that  pi"ovides  cleaii 
water  for  human  consi^inq^ti  on  and  fii^  suppression   The  donteslic  wateris  supplied 
fi"om  a  grouiidivater  well  to  a  tank  on  aliillsideeast  of  Ihe  plaint  site    The  dontestic 
system  produces  up  to  30  gpm  of  water. 
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Chapter  2  no  Action  Altem^ive 

Opgdional  waerRaourcs Monitoring 

Watersamples  are  collected  onaqiiarteily  5cl\edi.ile,  eJI  data  ai^suinmaiized  and 
Imported  to  the  agencies  on  a  quarterly  basis    Resulls  ai^  also  evaluated  ui  aii  aiiiiual 
coiTfirelieiisive  itpoil  provided  to  Ihe  agencies 

Recent suif  ace  v^aterand  gj^oundwatermonitonnglccalions,  i^si^dtS;  aiid  data  ai\alyses 
ai¥3uminaiizedu\  Ihe  2006  Ani\ual  Water  Restn.in:e3  MonitonngRepoiUMontaiia 
T\innel5?007) 

Siiri'ace  WJg  D  ra  naqe 

Di.iiii\gthe  operational  phase  of  the  Montai\a  Tunnels  Pi"0]ect  drainage  v^ithin  or 
passing  tiirougjidistuitied  ai^as  would  be  conir oiled  to  avoid  water  qoaLly  problems 
The  objective  of  Ihs  drainage  aiid  divemon  plan  is  to  provide  a  drainage  aiid  divemon 
systemtliat  cai\  be  easily  mtegi-alediiito  the  final  i^eclamation  plan  Divei^ions  tl\at 
would  conveystonnrunoffft^omtl^e  mine  site  are  designed  to  c  any  runoff  ftx}ni  the 
lOD-year;  24-houi"pi¥cipitalion  event 

Pi^esenliy  all  stoiTnwaleriui^off  from  mine  site  disturbai\ce  ai^as  is  captured  within  the 
mii\e's  operating slTLictui^s,  ii\cluding  Ihe  iniiie  pit,  tailni^  storage  facility,  soi^iftipond, 
andtlie  PenYai\  Creek  sedin^ntati  on  pond   This  water  is  subsequendy  used  as 
niakeup  ivater  for  tlie  null 

Montai\a  Tunnels  man^tams  aMPDES  peiinit ( II  Mr002S42E]  for  Ihe  Pen  Van  Creek 
sedimentation  pond  spillwayshould  the  pond  oveifill  and  dischar^  ii\to  Ihe  creek 
This  sedimentalionpondstLucture  diveils  suiface  drainage  and  stoimtvater  flows  totl\e 
soutl\pondthrou|i\  a  decant  staiidpipe  system  Thesoutlipondis  a  storage  pond  ^^^ 
IS  clay  luted  to  lumt  water  losses  to  infilti-alion  Stonn^vater  discharge  is  not  expected 
di.mi\gaclive  mining  operations^  and  Montana  Tunnels  has  notdischai"ged  any  u'ater 
fi"ointl\e  south  pond  duiii"Lgtl\epast20yeai^  of  miniitg 

ZZ4  Tailings  Storage  Fadlrty 

The  tailings  sluiiy  sb^amis  piped  totlie  taihng^  storage  f acdily  ft^om  li\e  null  follov^mg 
3indingandextraclionofmii"Lei"al  values  from  the  ore    The  facility  stoies  tailni^  and 
provides  i^claumvaterforinillingbyway  of  barge  puirps  located  u\  die  east  gully  of 
thefacihty   Tailing  are  discharged  along  Ihe  norths  west;  aiidsoutli  edges  of  tlie 
taihng^  storage  facdily  by  a  system  of  Iteader  lines  ivith  spigot    Coaisesohds  settle  out 
fii^ttofoiTnbeaclieS;  aiidtlie  finer  tailings  ft^acbons  settle  toward  Ihe  center  of  the 
facility  Tailnigs  ai¥  directly  dischar^d  to  tlie  centi"al  ai^a  of  tlie  facdily  duiiitg  Ihe 
sumn^r  ai\d  tall  months  to  enhance  settlement  of  the  fine  tailings    This  practice 
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faciJitales  a  more  stable  tailm|^  niass  suitable  for  reclaii^alion  after  the  compleli  on  of 
muiing  The  penmtted  tEuhni^  stora^  fEiciLly  pond  (tailings  pond}  area  is  259 _3  acies 

Tailings  StoraaeFadliW  Em  bjikmgit 

The  embankment  hM  beenmciementallypemittedto  Ihe  cuirent  elevation  of  3^660  feet 
(MontEU\a  Tunnels  200r}  Tl\e  tailn^gs  storage  facility  embankment  eldest  elevation  at 
3;660  feet  15  sufftcient  to  contain  all  tailings  volunie  and  n\aintaincontingfi\cy  fteeboard 
forAlteinabvel 

The  desigji  of  theembanlaiientis  ad]U3  le  d  based  upon  up  dated  infoiTnab  on  obtau\ed 
dunng  operations  and  di^inngeach  of  tlieconslruction  stages    Conalruc lion  was 
adjusted  from  a  do^vnsti^ainmelhodto  a  modified  centerline  method  1111^90    A  design 
n\odificalionm]994  included  engji\eered  adjuslmsnls  to  ii\cren^ntally raise  Ihe 
ulbn^ate  embankntent   The  noiUnvest  ivaste  recks toi-agp  ai^aondie  tailnigs  storage 
facdily,  permitted  in  1998,  reduced  the  available  tailings  stoi-agp  volunie   Fill  rock 
placed  in  Ihe  ^vestnolcharea  of  Ihe  tadmgp  storage  facility  to  sti^ai|i\ten  Ihe  path  of  d\e 
tailings  discharge  line  in 2002  also  induced  available  tailmgs  volunie   The  development 
of  additional  ore  i^eserves  by  pithiglw^all  laybacks  inquired  an embankntent  raise 
amendment  m  2002    Subsequent  pr a: essiiig  of  loiv  gi^ade  stcclq^iled  ores  during  a  mine 
clcBure  penodin2005-2(Nfe  required  an  addition  to  d\e  embankment  to  thecuii^ntiy 
pemntted  elevation  of  5,bb0  feet  to  contain  the  ore  i^mainingto  be  mined  in  the 
AllematLvel  (L-Pit)  plan  Ihrou^  2009 

Construction  of  av^asterockKittress  against  the  dov^nstt^am  slope  of  Ihe  tailings 
storage  facdily  embankment  be  gaii  in  2002  to  enhance  embankment  stability  (permitted 

inMaivh]99S  as  Mu\or  Revision  97-004)    The  fust  phase  of  die  Kittress  was  a 
compacted  fill  from  the  embankment  base  to  Ihe  crest  elevation   The  waste  i"ock 
butlress  has  been  construe  led  to  die  eldest  elevation  of  Ihe  tadingp  storage  facility 
embankment  as  each  additional  embankment  lift  is  constiucted   Montana  Tunnels 
plans  to  place  ammimum  of  19  3  million  cubic  yards  of  waste  i"ock  to  m^i-ove 
embankment  stability  The  waste  rock  buttress  ai^ahas  a  total  reseive  capacity  forup 
to  24  1  million  cubic  yards  ivithoi^itchangjiig  Ihe  footprint  The  location  and 
configuration  of  the  waste  rockbutti^ss  are  shown  on  Figure23-L 

Seismic  desigji  parameter  ai^  discussed  m  Ihe  revised  Montana  Tunnels  Operating 
Plan,  Revision  5,  dated  May  200 7  [Montana  Ti^innels  2007J   Updated  seismic  ground 
motion  par ametei^  have  been  adop led  for  the  cuiientembankn^nt  analyses  at 
elevaUon  5,660  feet   Two  levels  of  desigjieailhqLiake  aieconsidei^d    IheOpei-aling 
Basis  Earthquake  (O  BE)  for  normal  operations  and  Ihe  Ma>aniuiii  Design  Eardiquake 
(MDE)forextL^ein2  conditions.  Values  of  maxiinuingi"ound  acceleration  and  desigji 
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eailhquake  inauiitude  have  been  deteiTmi^edforbolhthe  OEE  aiidMDE.  as  discussed 
below 

The  OBE  was  taken  as  lhel-irL-475-yEaiuttuiiipenod  event.  This  conespondr  to  a 
n"La>ainumfiiTi\g3^ound  acceleration  of  0  15  gj^vitabonal  constant   A  desigji earthquake 
n^agjutude  of  TO  has  been  assi^j^ed  to  tiie  OBE    Theprobabdily  of  exceed  ance  fortius 
event  di^innglhe  propcBed4-yEai^  operating  penod  for  tiie  tailings  stoi-agf  facility 
expansion  IS  approxunalely  1  pen:ent 

The  MDE  fortl\e  tailings  facility  has  been  conservabvely  taken  as  equal  to  tl\e 
Maximum  Ci^dible  Eartliquakeivitl^  a  magnitude  of  7  5    Themaxunumfmn  gj^^uiid 
acceleration  for  Ihe  MDE  is  0  ?3  gravitational  constant  Tlie  pseudo-static  (seismic  t 
aiialysis  indicates  tliattl^ere  would  be  nosignificaiit  defomiation  of  the  embankn^nt 
di.mnganMDE    Post-liquefaction  stability  ai\alysis  sho^vs  thattlie  stalic  factor  of  safety 
IS  not  leduced  by  liquefaction  of  tlie  tailmgs    This  indicates  thattlie  embankment 
would  maintaiii  stability  iegai"dless  of  the  condition  of  Ihe  tailing,  and  that  Ihere  is  no 
potential  for  a  flow  sLde  or  large  def  omialion  of  tlie  embankmentfollowiiig  earthquake 
loadu\g  and  liquefaction  of  tlie  tailings 

Tailings  Dgigty 

The  cuirent  average  diy  density  of  the  taiJin^  Avitliin  Ihe  tailings  stoi-agp  faciJilyivas 
detenriined  to  be  «30  pounds  per  diycubK  foot  m?00?  [Montana Tuni-Lels2Wr} 
Densilyhas  continued  to  incieasesiiice  imtial  tailings  deposition  in  Ihe  taiJu\^  storage 
faciJilyin]9S7   A  wick  di^ain  program  v^ as  initiated  in  1993  to  accelei-ale  consoLdation 
of  Ihe  tailings  slimes    Also,  bulk  tailings  ^re  distnbuted  totlie  centi"al  aieaof  tlie 
tailings  storage  facdityusiiigextendedspigolsiiitlie  ice  free  seasons  to  aid  in 
coiTfiiessu^gthe  finer  tailings  fi'acbon   Projected  density  is  estunatedto  be  95  pouiids 
per  diy  cubic  foot  after  closi^ue  assuming  tlie  fine  slinte  taiJm^  aie  consoLdated   An 
average  diy  density  of  105  pouiids  per  diy  cubic  foot  was  assi^imedforthe  saiidy 
tailmgs  fi^actioii;  winch  is  estin^ated  at  40  penzent  of  the  total  tailmgs    The  change  m 
tailings  density  allov^s  moie  tailings  to  be  stoiedwilhin  the  permitted  tailings  atoi-agp 
facility  area 

Wick  D  ran  ProtTJn 

VW:kdi"ains  ^vei^  installed  m  saturated  slimes  along  Ihe  upsQeamface  of  tlie  tailings 
storage  facdity  embankment  ml  ^^3  (Montana  Tunnels  2007)   The  wickdi^ains  ^vere 
desigjiedto  enhance  Ihe  stability  of  Ihe  i^iltimateembankLiient  by  improving  veitcal 
drainage  i^^ilhin  the  slrLictui^al  tailings  niass    Ongoiiig  n^onitoiiiig  witli  piezonielei^ 
mdicates  thattlie  v^ick  drains  achieved  the  desigji  obpcbves^  expelling lai"gp  quai\tities 
of  wafer  to  the  surface    Poie  waleritmoval  v^^as  evidei\ced  by  ongoing  degradation  of 
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the  ice  coverthrou^outtlie  winter  monliE  caused  by  upivellmg  of  wanner  walerfi-om 
the^vicks 

An  additional  wick  di"ain  installation  program  is  notitquutd  at  closure  as  suiface 
shaping  and  cappuigactivilies  would  be  designed  to  coirq^ens ate  for  ongoing 
setderrent  of  Ihe  taibn^  suiface. 


^% 


Projcited  Pore  Pressures 

Poi¥  pressures  mthe  tailin|^  ai^unportaiitf  or  evaluabiig  embankment  safety   Higlier 
poit  pressures  i¥si.ilt  in  lower  factoid  of  safety.  Pore  piessuies  ui  tlie  sai\dy  beach 
n\atenals  ai^relabvelyloAV   Tl\e  poie  pi^essui^es  ui  tlie  slin\es  are  typically  much  hi ^ler 
ai\d  are  often  attl\e  total  stress  value,  m^lyuigtl^atlhematenals  are  corrpletely 
satui^ated  [Montana  Tunnels  ^2007'). 

Lonq-Tefm  Settigngit  of  Tailings  Surface 

Ongoii^gconsohdalionof  tlie  tailn^gs  mass  after  clcBuie  could  i^esult  in  suif  ace 
setderrtentS;  parturulariy  where  acci^unLdations  of  low  density  tailmgs  shntes  would  be 
thickest   The  long-teim  setderrent  of  Ihe  tailings  surface  is  projected  to  be  10  to  ?0  feet 
afterclosuie   The  success  of  tlie  1993  v^ick  drain  pi-ogi-am in enhanciiig  cons ohda&on 
withmthe  tailing  mass  indicated  tl\at  ongoiiig  lai^^  scale  installabons  would  urq^rove 
tailings  density,  particulailyiiitlie  sliniss    In-situ  tailings  density  and  pore  piessui^ 
nteasuienients  indicate  ftiattiie  tailings  deposit  is  consobdatmg  at  afasterrate  than 
ai^hcipated  in  eariier  studies  (Montana Tuniie Is  2007]   Selective  tailmgs  deposition 
would  be  used  to  fillinlov^  ai^as  mtl^epondpiiorto  closi^ue    Con^lete  consohdabon 
of  Ihe  tailings  niass  is  e>Yected  to  take  decades 

Tailings  StoraqeFadlityWderQudity 

Ponded  water  on  tlie  tailings  storage  facihty  is  contmuously  lecirci^datedtln'ougjitlie 
milling  process  ^vith  makeup  v^ater  added  to  the  cuTuitto  leplenishwalerlostto 
ev^oration^  enlramnisnt  in  tailing  solldsr  and  seepage  fi'omtlie  tailings  storage 
facility  Tailn^gs  storage  facdity  seepage  ivater  is  collected  by  the  combined  di^ains.  and 
recoveiy^vell  system  Water fromi  Ihe  combined  di^ains  and  lecoveiy  ^vell  sj^tem 
itporb  to  the  southpond 

T^venty-tivoiecoveiy  wells  ^veie  ii\  place  at  Ihe  end  of  2001    Seventeen  of  these  wells 
weie  dec  omnnssioiie  din  2002  toconstracttlie  emb  ankment  waste  rock  Kittress    Five 
recoveiywells[GW-5,  GW-S.GW-9,  GW-10,  GW-34)i¥main,  and  ai^  also  i.ised  for 
gjT^uiidwaler  mionitonng   The  ftve  lecoveiyi veils  provide  n\akeup  ivater  f or  tlie  mi]l 
bypunqDiiig  groundwater  and  tailmgs  storage  facdily  seep  age  at  lch[:  aborts 
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dov^TLgj^dient  of  tlie  soulhpond  (pumping  rate  ran gng  fi^om  50  to  SO  ej?inj   Six  new 
itcoveiy^vells  ^vei^  dulled  to  replace  Ihe  decommissioned  recovery  wells,  but  do  not 
produce  lar^  quai^litLes  of  groui\dwater    Pecoveiy  wells  GW-5j  GW-E,  GW-9,  GW-10^ 
?Q\dGW-34  would  be  punned  during tlie  5-year  clcBure  penod  and  Ihs  eyti^acted 
grouiidwalerVb^ouldbe  direcled  to  the  nune  pit  to  aidmitialpitfloodiiig 

Tailing!  storage  facility  seep  age  v^ateris  hai"i  andexliibils  ele  vale  d  concentrations  of 
sulfate^  ui?n.  cyanide,  ai\d  mai\ganese    Recent  analysis  of  combined  di^aimvater 
indicates  thei^  ait  no  concentrations  of  mstals  above  DEQ-7  stai\dards  for  human 
healtl"L[DEQ  2006a)   A  Irace  of  cyanide,  most  of  winch  is  in  a  sti-ongly  completed  forat 
contim^ies  to  be  detected  atlowcoiicenti^alions    TableZ2-2 provides  itcent 
coiTfireliensive  aiialysis  of  tailings  storage  facility  seep  age  v^ater  quality  from  Ihe 
combined  di"ams  con"pai¥d  to  aiiticipated  tailing  leachate  v^aterquahty  pitsentedm 
the  19E6  filial  EIS    Thee  one  enti^ations  of  bain^int  iroiv  and  copper  ^veiti^inderestiinated 
inthe  1936  final  EIS- 

2.2.5  Waste  Rock  Storage  Areas 

Montana  Tunnels  pi"0]ects  tliat  approximately  122_3  million  cubic  yards  of  waste  i"ock 
would  eventually  be  placed  in  Ihe  425  ^  acres  of  waste  rock  storage  areas    The  pninaiy 
waste  i"ock  storage  ai^ais  adjacent  to  the  ^vestside  of  the  tailii^gs  storage  facility   A 
waste  i"ock  buttress  doivnstreamof  tl\e  tailu\^  storage  facility  embankment unproves 
the  stabilily  of  tl\e  tailing  storage  facility  A42-acre  waste  rock  storage  contingency 
ai^a  ontl\esoi.ilhside  of  PenYanCi^eekispeimittedbutnotbonded  aiid  not  included 
m  di3tuitiai\ce  acreage  totals  listed  above    The  i\eed  for  contmgei^cy  waste  rock  storage 
IS  not  aiiticipatedivith  the  calculated  volumes  projected  in  Ihe  approved  L-Pit  mining 
plan 

The  n\qonty  of  the  waste  i"ock  storage  aitas  are  pemntted  to  have  2  5h"lvside  slopes^ 
althougl\mson\e  areas  it  is  i^ecessaiytoiiicrease  Ihesleepiiess  of  Ihe  slopes  to  tie  into 
ongnal  gi^oi^ind  orminimiize  distuAaiice    Waste  i"ock  storage  ai^a  slopes  do  not  exceed 
2h]v  m  aiw  situalion 

Per  Yen  Creek 

The  natui^alPen  YanCi^ekchaniielis  used  to  convevstonnivalerft^om  waste  i"ock 
storage  area  slopes  and  stoiTnwater  dilrlies  to  asedm^ntationpond   Water  from  Ihe 
sedimentation  pond  IS  conveyed  totlie  soi^ilhpond  Ihrough  a  pipe  system  and  used  for 
watermakeup  mtlie  milling  process    Potential  overflo^vs  ft^omtliesedimentalionpond 
over  aconslrQctedspiUv^ayarei¥gulatedbyIv1PDESpennitMT002S423 
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TABLE  Z2-2 

NO   ACTIOPJ   ALTERNATIVE  (LPITl 

TAILINGS  STORAGE  FACILITY  SEEPAGE  WATEA  QUALITY 

Parafn€ter 

Combined  Drains 

foF  C  u  rr€fit  M  ontana 
T  unnel  E  H  i  ne^^ 

Pt^so^bI  in  the  I«5  F]  nd 

niiuid«l  in  the  1S&\  Prcjed: 
Applied  en 

VH(SJL) 

7D9 

ND 

jyitilnntyCms/L  as  C&C0^1 

1* 

HD 

Totil  Hflxdness  |m;^/L  as  CtCO^) 

6SS 

KD 

Ai3#iiic  (n^/L ) 

urns 

QDDJ 

Qon 

OOIS 

G.0IM4 

Doao5 

ChKi  DTioDK  ni^/L ) 

NA 

4W5 

Copver(ivfi/Ll 

aotfi 

D0D2 

InsnlniS/I-) 

L72 

0.22 

Le^tn^/L) 

<iCI03 

0  024 

Man^aiie^e  f  itl^/L  )                              , 

4.5 

NT>' 

UErc\iry{  r:,-^  /L 1                                   ' 

NA 

-*0002 

Sel&niTuu(  ro^/L  J 

DOOl 

<I002 

Sii™i|rftfi/L) 

**0005 

0  002 

Ziii£|nis/L) 

0  017 

0  042 

Cyanide,  To  lil(inj^/L ) 

a  D15  -  Q  fl^^ 

D  12  tc  0  J4 

NcteE 
Bold 

li 


CaCOT 
NA 


HI? 

S.1L 


Induz^E  th&  c dure ntratiDn  IS  gi'e iter  than  f  one  enJntiDn  pi^#nted  in  the  1^3^  final  £13 
CDSLIi^Ed) 

Sounzeof  data.  Mn nt ana TrnmelE  2007. 

Cone  entr^tiDiu  do  ni>t  exceed  DEQ-"  hunun  heilth  stud  uds 

Tlie  iii#  of  cyanide  ui  th&  rcull  cinzmt  tv  ts  gre^y  reduced  ni  1^37  resulfm^  in  nutcli  lower 
CO  ntentrations  oi  res  id  nil  cyanide  in  the  tailn^  levliate  tlian  pi'esented  ni  tlie  1*^50 
FEI5 

The  FEl?  states  thit  "sigmfic  ant  co  ntentrations  oi  nianguus#  nuy  ilso  Ix  #:<pee  ted"" 
Cpa-eIV-ll| 
C  alcnnn  c  ai  Inmate 
Env^io  nm&ntal  hnp  ac  t  S  t^m&nt 
Milhejiuus  perht#i 

In  1^'^S^  DEQ  ehniinited  chio  rcuani  and  niei'ciny  in^ni  th&  p  axanTieter  hft  Ixc  cose 
pi'evio  us  w  ater  quahty  d  atft  indic  ated  th»e  c  onstitntnts  ivere  hebir  or  ne  ir  labor  ate  ry 
detection  hunts 

FJo  dat&ai'e  available  ioi  tli^se  constitnonts 
Stud  aid  units 
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The  PenYai^  Creek  di-au^age  15  peiimlted  tobeiealigped  to  expand  Iheivaste  reck 
stora^  area;  but  Montana  Tunnels  is  not  planning  to  do  so  under  the  approved  L-Pit 
plan  of  opei"ations 

Potentidlv  Add-Ggigainar^agid  hjidling 

The  waste  iixk  storage  planensi^ires  tliatpotentiEdlyacid-gei^erating  waste  rock  (acid 
base  potential  less  tliaiiO  tons  of  CaCO-^  per  1^000  tons  of  wasle  rock} is  covered  by  a 
layer  of  nonacid-genei-abiig  n\atenal  [Eicid  base  potential  greatertliaiiO  tons  of  bmeper 
];000  tons  of  reck]   TItis  is  accon"plisl"Ledby 

1)  Placing  waste  iviththe  potential  to  gpiiei-ate  acid  ivitliin  tlie  peimieler  of  alOO- 
foot-wide  lift  of  nonacid-gfiiei-aling  rock   Slope  reduction  is  doi\e  witliinlhe 
nonacid-gpiiei-alingrock  I  Figure  23-4 

2)  Waste  rock  storage  area  tops  tl\at  contaii\  potentially  acid-gpiiei-alinginateilal 
would  be  covered  ^vilh3tni"Lches  of  nonacid-gei\eratingc^  i"ock ft^om either  Ihe 
miiie  pitor  ft"oincap  reck  stockpiles    The  cap  rock  will  then  bee  oveitd  with  16 
inches  of  soil. 

3)  hi  aieas  where  it  is  not  possible  to  constracttlie  ouler  peimteter  of  the  waste  rock 
storage  area  wiftinonacid-generating material;  tlie  slope  is  reduced  and  dien 
covered  ^vilii  36  niches  of  nonacid-generatingrockhaiiledeilher  ft^omthepit  or 
from  a  cap  rockstockpile    Thec^  i"ock  will  Ihenbecovei^d  witli]6  incites  of 
soil. 

Waste  rock  storage  areas  ai^bi^ultin  approximately  50-foot  lifis  depending  on  access. 
In  some  aieas,  tiie  lift  lieiejit  exceeds  50  feet  to  minimise  disturbance    Tlie  base  of  each 
lift  IS  set  back  to  create  beiiches    This  minimizes  Ihe  amount  of  matenalthatmustbe 
moved  to  reduce  Iheivaste  rcckstoi-agp  ai^aslope  duimg  i^eclamation   Approxinmtely 
everylOOfeetinelevaboii;  a^vide  beiichis  left  for  construe  lion  of  a  drainage  ditehto 
minimise  runoff  andei-osion  on  do^vngr^dient slopes    Unlnied  ditelies  ai^  designed  to 
pass  alOO-yeai",  24-hour  stoim  event;  aiidthe  mute  aiea  drama^netv^oikis  desigi\ed 
toconfoimto  Ihe  post-mming topography  ai'Ld  drama^  plai\i  Figure  Z2-5)   Fmal 
details  of  Ihe  desigpof  all  divereions  and  channels  would  be  con"pleted  attl\eend  tri 
Iheimniiig  operation   Use  of  iiprap  or  otl\er  channel  protecbomvouldbe  deteiTmned 
atthatlin"te  and  v^oi^ildbe  based  on  channel  peifoimaiice  dimng  Ihe  minu\g  opei^a&on 
and  functLonmg  of  the  drainage  ^"Ld  diveiBion  system  during  post-closure  (Montana 
Tunnels  2007) 
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PROPOSED  ACTION  ALTERNATIVE  [M-PIT) 


Existing 
Wasle  Rock 
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Original  Face  Slope 
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Z2.&  Roads  and  Miscellaneous  Areas 

Main  Access  Road 

The  niau^  access  i-oadis  2  b  miles  lon^fi^omtl\e  VWzkes  county  road  to  Ihe  niine  site^ 
raiiimig  ^vest  ai\d  tlien  nortli  ai^oi^ind  the  side  of  AltaMoi.iiitau\   The  access  road  would 
itmainatclosui^-  Tlie  road  presently  n^teels  couiity  road  specifications 

SprirKiGuldiflQad 

The  1936  final  EIS  and  the  Operating  Peiimt  discuss  tl\e  potential  forthe  SpxingGulch 
Road  to  be  covei^divith  waste  reck  Altliougjipeimittedj  tins  aspect  of  Ihe  operating 
pemntwas  notinqDleirented;  aiid  Montana  Tunnels  does  notnov^  intend  to  cover  the 
road.  Rel  ccalion  and/ orieconstractL  on  would  not  be  re  quired 

Miscdlj>eousQthgQpgdional  Roads 

The  location  of  the  pit  ran^  haul  road  changes  penodicallyto  ireet  operational  needs 
for  access  and  safetyiiitl^e  mine-  A  90-f oot-wide  pit  haul  i"oad.  ivitl\  a  g^ade  of  up  to  1? 
peivent  accesses  tliepit  on  the  east  side  atlhe5j650-footelevatioi\  s^vilc lung  back  on 
norditosouthheadu^^   Tlie  haul  roads  ft^om  tl\e  nune  to  the  waste  rock stora^  areas 
andtl\e  ore  stocl^iles  varyjnwidthfrom40  to  90  feet  v/itli  an\a>amuin  gpide  of  6 
peivent- 

Miscellai\eous  otlierdistiutiai^ce  covere  30  9  acreS;  winch  includes  miscellaneous  sei'vice 
roads^po^ver  lines,  and  sniall  slrLictui^es  ontlie  mii\esite  plus  olher  off-site  facdibes^ 
such  as  water  pi^inq?  stations.  au"inonitoiingsysten"[S,  and  tlie  railroad  concenti-ate  load- 
out  facihty  east  of  Helena 

2.Z7  Cap  Rcxh,  Soil,  end  Grai/eJ  Stockpiles 

C^Rodc 

C^rockisconsidei^dtobe  non-si.ilfide  waste  rock  gpi\ei"ally  obtained  ft"oin  Ihe 
overKirdenin  the  upper  highv^ alls  of  tiie  mine  (Table  23-3]   This  material  consisb  of 
ElkhoiTiVokanics,  Lo^vlaiidCitekVokarics,  andnon-nuneralized  dike  rock  (See  tiie 
geologysec^lonlnChq^ter3  formore  details)   Mined  cap  rock  is  stoi^d  m  stockpiles  to 
bei^ised  as  i^clamalioncovermatenal    Tliei^  are  cuirendy  over  5  million  cubic  yards  of 
excess  c^  rock  stoc lulled  at  Ihe  mine    If  c^  i"ock  stockpiles  are  notcoirq?lelelyi.ised^ 
the  stoclq?iles  would  be  gi"aded  di^inngreclanrntion  to  match  existing  top  ogi-aphy  The 
ai^aivouldbecoveitd^vitlisoil  andi^eseedediii  a  niarmer  consistent  wifti  Ihe  mine  s 
reclamation  plan  for  waste  rock  storage  areas 
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TABLE  Z2-3 
CHARACTERISTICS  OF  CAP  ROCK 

Matefi^  Class 

1      i^Md      ' 
Golff  Equivalert         _ 

1 
Zinc  Cone 

Add  Base  Potent!  J 

Ore 

+0[)16oE/tDn       1        NA 

NA 

<D  tons  oi  CiCOiper 

1.000  tons  oi^va^te  i-ack 

LoTV  Grade  Ore 

0  014-0  016                                   1 
NA         ' 
OS /ton 

NA 

<D  tons  oi  CaCOiper 

1.000  tons  oi^va^te  i-dck 

A£id  Wute 

1.000  tons  oi^va^te  i-ack 

Non-A^id  WiEte 

NA           1  ^.^5%  1     <o.io%      1     ■o"'-'''<:^t:°-P« 

1.000  tons  oi^va^te  ixick 

NotK 

CaCOi 

Canr 

Contentntion 

NA= 

Nd  t  ^pli£  able 

OE/ton  = 

Ountet  perton 

< 

Lets  tlian 

> 

Gi^atei  til  an 

Soil  andGra/d 

Soil  and  gi-avel  stockpiles  ai^pemuttedto  cover  59  6  acres  of  dasturbEu\ce  |FigureZ2-l) 
The  soilbalEU\ce  is  dynauui:  and  chants  yeariy  due  to  ongoing  surf  ace  distui^bance  and 
waste  iixkstora^  ai^a  reclamation   Montana  Tunnels  pi"0]ects  tliat  attlieend  of 
muiing  a  si^uplus  of  over  lEO.OOO  cubic  yards  of  soil  would  be  available  for  reel  amab  on 


The  gi"avelpit  distuitance  areais33_l  arises  (Figure  Z2-1 J    Gravel  is  crushed  and 

screened  as  needed  to  provide  constractioninalenals  f or  minmg  operations    Piles  of 
crushed  matenal  are  sta^dmtlie  gravel  pit  distuitance  area  until  used 


Z2.8  Redcfnation  Objectives  and  SchediJe 


The  objectives  of  reclan^alionare  to  stabilise  disturbed  areas  as  soonaspi-actical  dining 
the  operational  phase   The  final  reclamation  objective  is  tocon"plete  leclan^alion  of  all 
distui^bed  areas  and  retuiTilhelai^d  to  useful  pro ductivily   Specific  i^eclamation 
objectives  ai^: 


1     Restore  Ihe  land  for bvestockgi^azmg  andivildlife  gj^azmg  and  habitat 

?    Provide  peimanent  protection  for  Ihe  ai^a's  air^  surface  waler^  and 
gjT3ui\dwaler  lesources 
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3    Restore  Ihe  area  for  public  recreatioix  mcludiiig  i^moval  of  public  hazards 

Most  post-Dnnuig  land  uses  woi^ild  essentially  be  Ihe  same  as  pre-mudnguses 

Reclamation  would  be  con"pletedcorLCun^endy  v^tli  opei-ations  as  distuited  ai^as 
become  available   Waste  rcckstoi-agp  ai^as  wouldberegi-aded  ai\d  i^eclam"ted  from  tiie 
bottom  toward  Ihe  top  as  tlie  storage  aieas  ai^conslructedu\  50-foot  hfls 

Redamdior  Sdigdule 

A5-yeai"i:losui^penodis  planned  to  reclaim  all  aitas  distuited  by  mining  aclivibes-  A 
post-closure  peilodis  also  planned  for  nionitoiiiig  and  n\au\tenance    Approximately  30 
peiventof  ai^as  distuibedbymuuiig  will  have  beenitclaimEdbyconcuiitnt 
i^clamatLonpnorto  clccure    Reclamation  of  all  i^mainmg facilities  woi.il dcomireiice  at 
the  conclusion  of  mining  opei"alions_  Closure  of  Ihe  tailing  storage  facihtysuiface 
would  require  a5-yearpenodto  allow  time  for  sufficient  de^vatenngai^d  settlement  of 
tailmi^  solids 

The  waste  i"ockstora^  ai^as  are  itclaunedinci^ementally  aslifis  are  coirpleted   Any 
i^clamatLon  of  ivaste  recks toi-agp  ai^as  Ihatcannotbeconq^leledconcuii^ntlywilh 
mming  would  be  con^leted  after  closure   Montana  Tuniie  Is  would  provide  DEQ  and 
BLM^vith  an  annual  i^ort  describing  the  coiifu^hensive  status  of  the  operalioni 
includm^thepi"ogi¥ss  of  concun^ent  reclamation  and  any  future  plans  forcoiici^urent 
itclamatLon 


Reclamation  of  Ihe  tailing  storage  facilitywouldbegjnatihe  coi\clusion  of  imllin 
operations  and  last  for5  yeais  as  described  above 


The  facilities  ai^a^  soil  stockpile  siteS;  roads  and  sedm^ntcontt-olslrLictui^es  would  be 
g^ded  totlie  natui^alcontouis  atlhecoiiclusion  of  operations    Montai\a  Tunnels  plans 
to  donate  some  buildings  andpi-opeily  atthe  mute  site  [includm^  tlie  imll,  v^aithouse^ 
aiid  adnnmsb^atLon  buildings,  ^s  discusse  din  Section!-?)  to  tliejeftere  on  Local 
DevelopirentCoi^ oration   All  otlierbuildnigs  ai\d  structures  ivouldbe  demolished 
aiid  removed  whenlhey  ait  no  longer  iieeded   Some  infrastructuit  maybe  used  for 
n\aii\tenance  and  equipment  needs  for  5  or  more  yeai^  after  minuig  ceases. 
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2r2.9  Topography  ^&  Mining  and  Redamation 

Distui^bed  areEis  would  be  gj^ded  to  blend  ^vith  uiidistui^bed  topogj^phy   Grading 
would  gfiiei-ally  be  conducted  1 VI IhlrackdozeiT    Figure  Z2-5 shoves  proposed 
contouiB  after  leclanialioiL 

PitRedanJion 

Reclamation  of  Ihemine  pit woi^ild  leave  liigjiivalls  as  rockfaces    Atclcsuit^  n\ost  of 
the  mute  de^valenn^  system  would  be  shut  off,  andtlie  L-Pit  woi.ildbegji\tofill  v^th 
water  Because  of  stabJily  problems  in  Ihe  noiUnvest  higjiivall  of  the  pit;  vertical 
pumping! veils  would  be  maintained  ontlie  nordi;  north^vest;  aiidsoutluvestliigliwalls 
forS  yeaiB  dunngclcsi.iie  to  pii^vide  factoid  of  safety  of  at  least!  ?  during  tlie  eariy 
stages  of  inuie  pit  flooding  Tl\eL-Pitwouldremau\  accessible  above  the  water  level  by 
way  of  tlie  pit  access  rairp    Montana  Tunnels  plan  is  to  allow  the  pit  liig^ivalls  to 
natui^allyweatlierandi^vel  mto  Ihepit  cover  pit beiicheS;  aiidfoiTn talus  slopes  above 
Ihe  pit  lake 

Montai\a  Tunnels  would  reve^tate  tlie  pitpennisterandconductweedconti^ol    The 
pitwould  be  fenced  andsigjied 

Pit  Inflow  Souras 

Dunngthe  5-year  closuit  period,  tiie  f  oil  o^ving  sources  of  water  would  likely  contiibute 
to  pit  water  mfloW;  ai\d  f  oimation  of  apcBt-minuigpitlake 

•  Groundv^aterinfloW; 

•  Taihi\gp  storage  facilitysuif  ace  lui^off^ 

•  Seepage  from tlie  tailm^^  storage  facdily  combined  di^ains^ 

•  Groi^indwaterpuiTfied  ft"om  Ihe  rec  oveiy  well  systen^ 

•  Water stoitduitlie  souftipond,  and 

•  Ruiioff  ft"omlhecalchn^nt  ai^aarouiid  the  pit  and  the  pit  hi  ^i vail 

The  total  pitsuiface  water  catchment  ai^aii^cludingthe  ai^a  of  tl\e  mii\e  pit  aiid 
sun^ounding  natui^al  and  i^claimedsi^ufaces  ivouldbe  appi"oxin:nately241  acres 

After  Ihe  5-yeai"closui^  pen od,  Montana Tuniie Is  would  cease  pumpingivater  ft"omlhe 
south  pond  to  the  pit  Tl\e  reclaimed  tailme^  stoi-agp  facdily  would  be  desigped  to 
roule  surface  ivaterrLinoff  across  the  tailing  storage  facility  surface  to  Ihe  embankirent 
spillv^ay  and  Ihen  finally  to  apeivolationpondtobe  constractedinlhe  i^ei:lain"tedsoi.ilh 
pond 
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South  Pond 

The  south  pond  would  be  used  to  collect  tailli^gp  storage  f^ili^  seepage  water  and 
recoveiy^vell  system  discharge  duiingtl^e  ^-yeai^closi^ire  peiiod  [Figure  23-1]   The 
water u\  the  south  pondivould  be  punned  totlie  pit  to  accelerate  formation  of  apost- 
miiiing  pit  lake    After  Ihe  5-year  closing  period,  Ihe  pond  would  be  i^eclain"ted  and 
converted  to  apeKola&onpond  tonianagf  tlie  i^maining  seep  age  water  aiidsuiface 
waterrunoff  ft-omlhereclainiedtaihngs  storage  facdily 

Tailings  StoraqeFadlity  Red  an  ai  on 

The  final  surface  of  Ihe  tailings  stoi-agp  facility  would  have  aO_5  to  5  pen:ent  slope  to  the 
east  towai^d  tlie  spillway  (FigureZ 2-3.  Drainage  ditcl\es  would  be  cons Iruc ted  to 
channel  stoiTntvatertowai^dtlie  spillway  channel    To  pi^vent  surface  ei"osion  aiidhmit 
mfiltratLoii;  Montana  Ti^innsls  would  consbnict channels  witii  syiitlietic  linere  across  the 
tailings  storage  facdily  si^irface 

V^fl\en  Ihe  milling pi"ocess  ends,  de^vatenng  of  Ihe  tailings  stoi-agp  facility  wouldbegjn. 
The  ponded  ivater  on  tlie  tailmgs  storage  facdily  surface  would  be  i^emoved  during tl\e 
fii^tyeaiB  foil o^viiig cessation  of  mimiig  Portable  pumps  ivouldbeused  to  i^emove  the 
ponded  water fron\  Ihe  tailings  stoi-agf  facility  as  needed   Ponded  waler  would  be 
pumped  to  die  mine  pit  during  the  5-year  closing  period   Consliuclion  of  ivateminoff 
contL"ols  ontl\e  tailnigs  storage  facdity  surface  would  cccur  wl\en  adequate 
consohdaUonof  tlie  taihngs  has  taken  place 

Dustcontrol  would  be  provided  duiiiigreclanialion  of  tailmgs  by  progressively 
cappmg  the  sandy  beach  areas  of  the  facility  follo^vii\g  removal  of  tlie  pond   Water 
spigottmg  orsprays  would  be  used^if  iiecessaiy  to  conlrol  dust  on e>Yosed  sulfates  of 
Ihe  tailing  storage  facihty 

The  aiitic  ip  ate  d  consolidation  of  tailing  v^oi^dd  leave  a  natural  low  poii\tmthe 
southeastconierof  tlie  tailnigs  storage  facdity   Usingfill  ai\d  gj-adin^  tlie  tailmgs 
surface  would  be  sloped  to  promote  drainage  to  Ihe  spillway  at  Ihe  east  end  of  Ihe 
taihngs  storage  facdily  embankment   Si^irface  runoff  after  the  5-year  closing  period 
would  lepoit  to  apeivolatLonpondconstLuctedinlhereclain"Ledsoi.ilhpond_ 

The  tailmgs  si^irface  would  bee  ^ped^vilh  36  niches  of  nonacid-generatingrockand 
covered  wilh  an  additional  24  incites  of  sod  winch  woi.dd  then  be  seeded  to  mmimi^e 
water infiltL-ali on  and  tocon^lete  fmal  i^clamalioiL  More  soil  would  need  to  be  placed 
if  addi&onalsetdement  occuired  after  sod  pi  acentent   Aflersoil  ^plication,  tlte  taihngs 
surface  ai^a  would  be  amende divifti fertiliser  aiidplo^ved  to  loosen  Ihe  soil    The 
taihngs  surface  would  then  be  dnll  seeded  with  agj-asslands  seed  mixture    Runon 
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contL-ol  ditches  upgradientof  tlie  tEulm^^  stora^  facJily  surf  ace  would  divert  v^ater 
away  from  Ihe  facility. 

A  spillway  would  be  conslrLiirted  on  the  east  end  of  the  tailing^  storage  facility 
embankment  as  pail  of  the  clcsui^  acbvities  to  ii^ute  stomiwater  off  the  tailing  storage 
facility si.iif  ace  and  mininii^e  flo^vs  intotlie  tailings    The  spillv^ayis  desigjted  to  pass 
thepi-obablemaxmuunpiecipitationeventto  apeivolationbasu^constnictedinlhe 
f  omier  s  outli  p  ond 

Water  flows  from  the  spill  way  would  be  directed  into  a  bedi"ock  chute  to  Ihe 
peivolatLonpond   The  clay  liner  of  Ihe  soutli  pond  would  be  excavated  dunnglhe 
clcBure  penodtoe>YCBe  native  poi"ous  colluvialmatenals  andci^ate  apenzolation 
basils   Lar^np  rap  would  be  placed  in  Ihe  bottom  of  tl\ebasu\  ai\d  at  tl\e  spillway 
oudetto  dissip  ate  flo^v  energy 

Reclamation  of  Ihe  waste  rcckstoi-agp  ai^a  Ihat  butti^esses  Ihe  do^vnstL^amface  of  Ihe 
tailings  stora^  facdityembankn^nt  would  be  tlie  san^  as  othenvaste  rcckstoi-agp 
ai^a  reclamation    Slopes  woi^ildbe  induced  to  a2_5h.lv   The  top  of  Ihe  tailings  storage 
facility  embankntent  and  Ihe  buttitss  slope  would  be  1:0  vei^dv^th  16  mclies  of  soil  aiid 
seeded 

TailfnqsStoraqeFadlilY  Seepage 

Seepage  from tlie  tailm^^  stora^  facdity  is  controlled  by  aiiunderdrau^  constructed 
using  a  bentonite  amended  soil  lirter;  by  anembankntent  draux  ai\d  ai^ecoveiy  well 
system  located  doivngi-adient  of  IhetaiLngp  storage  facility  embankment  and  soulh 
pond   The  soutl^pondi^eceives  water  ft^om  on-site  ai\d  off-site  souiveSrUicludiiigIhe 
recoveiy  well  system  ai\d  the  combined  di^ains 

After  cessation  of  mining  Ihe  soutli  pond  would  be  used  to  capture  stoimwater  and 
seepage  water  comingft^omtlie  tailing  combined  di"ams  diguing  Ihe  5-year closui^ 
peilod   This  water  would  be  puirped  mto  Ihe  mine  pit  to  accelei-ate  pit  lake  fom\ation_ 
The  i^ecoveiy^vell  system  would  contuiue  to  operate  and  pump  water  to  tl\e  south  pond 
duimgthe  3-year  clcsuitpenod. 

Waste  Rock  Storage  Areas 

Dum^greclamatLonj  ivaste  rcckstoi-agp  ai^aslopes  would  be  gr^clsclto  afmal  slope  of 
2  5h]v  to  enliaiice  vegetation  success  and  induce  ei"osi on  potential   Tops  of  waste  reck 
stora^  ai^as  ivould  be  essentially  flat  ivitl\ less  tl"Lai"L2  peivent slopes    Waste  rock 
stora^  aieatops  would  be  ^^ded  toelimuiate  depi^essions  and  to  pi"ovide  suiface 
water  flow  away  ft^om  tl\e  steeper  side  slopes. 
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Three  feet  of  cap  rcKkivould  be  spread  overivaste  rcckstoi-agp  ai^atops  orslopes  if 
chemical  tesbiigmdicates  tliat  tl\e  suiface  n\ateiials  have  acid-generatirLg potential  (acid 
base  potential  less  tl\ai\0  tons  of  C aCO-^  per  1^000  tons  of  ivasle  rock},  Ihe  cap  rock 
would  not  be  added  to  slopes  that  did  not  exl"Qbitacid-generalii"Lgpolential[ acid  base 
potential  u^ater  tl\ai\  0  tons  of  linis  per  1,000  tons  of  i"ock)   Sixteen  niches  of  soilivould 
bespread  on  all  surf  aceS;  i^gardless  of  ivhetlter  tiie  c^  i"ock  had  been  added  or  not 
The  surfaces  ivouldthenbe  i^vegetatedtoimnmii^e  infLltration 

Shallow  di^aina^v^a}^  would  be  ci^ated  on  tl\e  waste  rock  storage  area  tops  to  du^ct 
flo^vs  to  di-auiage  channels  [Figure22-5}  Divemonswoi^ild  be  located  along  Ihe  up  lull 
ed^  of  tl\e  waste  rock  stora^  areas  to  reduce  runon  water  to  the  waste  rock  storage 
aitas-  The  gpnei-alplan  of  tlie  surface  water  di-auia^  divei^on  at  tiie  end  of  Ihe5-yeai" 
clcBi^ire  penodis  shoivn  on  Figure  23-5. 

Waste  rock  storage  areas  ivould  be  built  in  50-foot lifls  witl\  a  v^de  bench  every  100  feet 
of  elevation  to  accommodate  adi-aiiiage  ditch  {FigureZ2-4)   The  drainage  ditelies 
would  be  sized  for  the  lOO-yeai;  24-hoi.ir3toim event   StoiTn^vaterninoff  fromtlie  n\au\ 
waste  i"ock  storage  area  would  flow  into  IhePen  YanCi^ek  di^ainage  byway  of  ditehes 
constracted  on  Ihe  top  aiid  slopes  and  along  Ihe  base  of  tlie  waste  rock  storage  area 
Dum^gthe  clcsint  penod^  stoimtvaterrLinoffft^om  the  waste  rock  storage  area  slopes 
andtlie  gj^velpit  aita  ivould  be  routed  to  the  PenYai\  Creek sediii"tentati on  pond  and 
subsequently  to  tl\esouthpondby  way  of  astaiidpipe  oveiflow  stracture    The  PenYai\ 
Creek sedintentatLon  pond  would  be  removed  at  Ihe  end  of  the  closure  peiiod   A 
connecting  stL^ain  channel  would  be  constructed  totlie  ongjnal  Pen  Y an  Creek 
drainage  chaniiel  ( Figure  Z2-^ 

M  fscdl  Jieous Areas  end  RoaJs 

The  facilities  ai^a^  soil  stockpile  siteS;  miscellaiieous  i"oads,  and  sediment  control 
stractures  would  be  graded  totlie  natui^contouis  atlhecoiiclusion  of  Ihe  opei-adonas 
shoAvnon  Figure  23-5.  Tl\e2  6-inile  access  road  would  remain  at  closing   The  road 
pi^esentiymeels  comply  road  specifications-  Tl\e  service  road  to  Ihe  wasle  rockstorage 
ai^aivould  be  reclaimed  as  a  drainage  channel  aspaitof  the  waste  rock  storage  ^rea 
drainage  system   The  upper  soutli  pit  ramp  would  be  i^eclaimed  by  pulling  back  tlie 
bank  or  usmg  fill  as  necessaiy  to  bnng  tins  area  back  to  natui^al  slope   Flat  roads  ivould 
benppedbefoi^soil  aiidseed  are  applied  Thepitrairp  would  be  reclaimed  ft^om  the 
pitimito  the  modeled  hi  ^ivatern^ark  of  the  pit  lake  atclosui^_ 

The  mill  structure;  wai^house  aiid  admmis (ration  buildu\gs  would  be  cleaiied  out  and 
Q-ansfen^d  to  Ihe  JeffeiB on  Local  Development  Coip oration  foil o^ving closing   All 
o&ier  building  ai\dslrLictui^esii"Lcludingstoclq?ile  cover.  conveyoiT,  ciuslierbuildn^gs^ 
substatLoiv  tiuckshop,  garage^  lube-bay^  ai\d  tanks  v^^ouldbe  itmovedbysalva^ 
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corrpanies  u'lienlhey  ai^  no  longer  i"Leeded   Soirteiiifraslructuit  maybe  used  for  ^  or 
nwi^yeai^  f or  niEuntenEu^ce  Eu\d  equipment  needs 

Z2.ia      Reveget^on 

The  i^vegetabon  plait  has  been  developed  to  stabilise  distuited  Eueas  by  conlrolling 
erosion  aiidsedintentalion  to  meet  post-mudiig  land  use  ob|eclives_  Tl\e 
leestablislm^nt  of  vegetabonlypes  tliat  EueecologK  ally  similar  to  Ihose  descnbedfor 
the  aiea  would  Euduitlieiestoi-alion  of  aeslhetiC;  i^ecieabonal,  v^dlife^  andhvestcck 
g-asutg  values 

MontEuta  Tunnels  woi^ild  establish  foi^irpost-nTuiing  vegetation  types:  gr^sland; 
slinab/gj-asslaiid.  Douejas-fii;  ai\d  aspen   Theselec&onof  tliese  lypes  ivas  based  onihe 
acreage  of  each  type  to  be  distui^bed  andsilefactois  f olloivmg  muiing  iTLcluding 
steepness  of  slope^  aspect,  soil  char aclensbcs.  topogj^aphy,  and  post-muiing land  use 
objectives 

Species  Sdecti  on 

Selection  of  plaint  species  smtable  for  i^ve^taHon  has  been  and  would  conlliiue  to  be 

based  on  a  vaiiety  of  paranteteis,  including  pi^-minuig  aKindaiice  [Table  23-41.  the 
type  and  aci^age  of  vegetation  anticipated  to  be  distuitiedinlhel^E6  final  E15  (Table 
Z2-5^  establishinei^t potential,  gj^3v^tl\  chai^acteiisticS;  sollstabibsmg  qualiUeS; 
palatabiJily,  availabihty,  and  land  use  afterminu\g  Species  selection  v^ould  continue  to 
be  also  based  oniedistiibutedsoil  ai\d  substi^ate  pi-opeilies,  including  textuie.  coai^e 
h-agjnent  content;  water  holding  capacity,  peimeablhty,  erosion  hazai-d,  ai^dti^ace 
elen^nt  coiicentL^atLon 

Seed  would  be  obtained  froinloca]  seed  companies    Seedpuilty,  adaptabihty,  ai\d 
viabihty  v^ouldbe  opimiized   Montaiia  Tunnels  v^ould  reevaluate  eachpropcsed 
Tmxture  pnor  to  seeding  aiid.  ivitl^DEQ  ai\dBLMcoi"LCi.iirei\ce,  modify  Ihs  niixtuie  to 
leflect  species  availabdily;  site  diffeiences,  andchai\ges  m  i^eclanmtion  teclmologjr 

2.2.11     Post-dosure  Monitoring  and  Disposal  Plans 

Post-dosure  Wdg  ResQume  M  onitorinq 

The  water  quahtymonitonngprogi^amdescnbedbelo^vivould  not  be  stalic  or 
inflexible   The  progj"ainwoi.ddremau\  flexible  enougi\  to  respond  to  dataOends^ 
changes  m  inf  omialional  i^qim^emenlE  ai\d  site  specific  situations 
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TABLE  ZZ-4 

IHPDRTAHT  PLANT  SPECIES  BY  C  0  M  M  UNITY 

GrasslikE 

Forbs 

Shnibtf  Trees 

Grassland 

Id  alio  f#3fue 

BluebuibzlL  ci/h£  Etgns? 
Fi  uii£  jimegnsE 
TuuImi  o  atgr&ES 

Silky  famine 

Siilfux  bnrkivh&at 
Ballh&ad  saiid^vi>i~t 
F^se  pnstytoez 
FiaiiiKnukf 
Mots  phli>x 
Tiiit&dfleabuie 
Hd  i^e  cmqiiefciil 
Mii^DTin  gdld^ma  d 
CoiuniDn  yma  nr 
F&nde  ai  fJ^itaiiE 
Stic  kv^eitmani 

ShrLibj'graEBl  an  d 

Tuutfli  o  atgrasB 

F^se  pns^ytoes 

Big  s  ^ebmsh 

BluebuibzlL  ci/h£  atgnst 

CTidiv€€d  4  a^Tvoii 

Aiitebpe  bitt&ibruth 

Idaho  f#3fue 

Siilfux  bntkivh&at 

Woods     1133# 

F^iigh  fesc  u£ 

Stic  kj^gertmani 

Fi  uii£  jimegnsE 

Keiltlicl^  blo^l  3BS 

Mli^DTUl  gClld#IlKl  d 

Needk-  aiid-thre  ad 

Funded  s  a^ew  cut 

Dou^aE-fir 

Fuifigrass 

Ke  ntiic  ly  tta&g  r  as  3 

BluebuibzlL  ci/h£  atgns? 

Elkseds# 

Idaho  f#3fue 

JhuDwleii  bafe  uuia  Dt 

Antebpe  lulhuliiush 

Ld  dgepci  le  puifi 
Dcii^a^-iu 

<f  uaking  a^oi 

Finegiasa 

Creeping  n  hite 

Ore^n  gripe 

Keiihicly  blo^i  33S 

praine  tster 
Nd  ithem  iHds  traci/ 
Md  UTLtaiTL  3w&&tii>ci  t 
Vemy  nn&ad  [nvnie 
Sti£  l^gertmam 

ChokEcheny 
Woods'  iis3# 
F£d  raspteixy 
Quakn^  tspen 
Dcii^as-£u 

Scmce  MojitiiuTmm£]s2aa7 
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TABLE  Z2-5 

DISTURBANCE  ACREAG  ES  BY  H  ABI  TAT  TYPE  ^ 

(M  DNT  AN  A  TUNNELS  5TUD  V  ARE  A,  lEFFEAEOn  COUNTY  MONTANA,  lffi>4 

GRASSLAND                                                                                                      D  I5TURBAN  CE  ACREAGE 

Idilu  fescue/bloebuiich  IT  heil^flss 

253 

Fi^ugh  fe?c  u£/bhiebnDrh  ^vhe  atgi  ass 

170 

Euugh  fesc  lie/ Id  alio  fescue 

4t> 

SHRUB/GRAESLAPiD 

Big  s  agebniih/Iii  ihD  fescue 

10 

Bitleilinish/iDi^ih  fescue 

e2 

FDse 

1 

DOUGLAS-FIR 

Ddu^  las -fir/ Id  alio  fescue 

32 

DDUglFLS-f^/ii>iiglL  fescue 

123 

Douglas-fir/el^  sedge 

20 

D  D  ug  1  IE -fir/piDe  g  Its  s 

119 

QUAKING  ASPEN 

21 

D15TURBED 

33 

CROPLAND 

45 

TOTAL 

?65 

Source  Montana Trnmels  Eeclamitio n Flaiu  Fetruaiy 2D,  1?3G,  Ee vision  3  Table  EI-IO 

Aci-eage  based  onueas  oid^hubance  anticipated  in tlie  finU EIS (DSL  19S^ | 


2-27 


Chap  ter  2  no  Act;  on  Altem^i ve 

Duni^gthe  5-war  closing  penodr  aDuidmumof  14  corrpLance  wells  and  several 
surface  ivatersites  would  be  saii^led  quarteily  Additional  waters  angles  would  be 
tEikenfromtlie  floodnigmu^epit   Sairq?leresi.ill5  fi^om  closi^ire  peiiodintmitorlocatitnTS 
would  be  evaluated  aiid,  based  onfmdnigs  ?a\d  approval  fi^om  DEQ  aiidELM.  the 
niomtonng  fitqueiicies  Eu\d  lists  of  measure  d  par  antetei^  could  be  reduced  overlurte 
Sainplniguitlie  flooding  pitlEike  would  continue  at  diffeitnt  depths  duiiiig  tl\e  post- 
clcBi^ire  penod 

Surface  W^er 

To  eiEint  that  si.iif  ace  water  ninoff  after  closure  meets  thereclEunabon  obpcbves^  Ihe 
post-closure  n:\onitoiiiig  prou^Eumvould  be  acontnuiation  of  the  surface  water 
nwnitonngprou^ain conducted  duiiiigihe  opei-abonal  phase  of  Ihe  niine  antended  as 
i\ecessEuy  A  filial  suiface  water  n"Lonitonngprogr^^"L  would  be  developed  and 
subrritted  to  DEQ  and  BLM  for  theuutview  and  ^provalpiiorto  its  urplementation 

G  roun  duv  ater 

UponcoirpletLon  of  mining  a  groundwater  momtonngpi-ogi-ain  would  be 
implemented  to  doci^imsnt  gjT^uiidivater  quEility  Tl\e  major  interest  mtlie  grouiidv/aler 
system  afterclosui^  would  be  Ihe  1  on g-temi  influence  of  Ihe  tailings  stoi-agp  facility^ 
waste  i"ock  storage  Eu^as^  and  Ihe  mine  pit  Momtom^g locations  thatv^ere  used  for 
operational  monitoiiiig  would  be  used  in  Ihe  i^eclamation  monitonng  evaluations  after 
clceuic 

The  gi"oundwater  monitonng  progj^Eun  after  closi^ue  would  concentrate  on  the  following 


1  Dov^^gr^'^i'^'^^f  1^"^  tEulin^  storage  facdily 

2  PeiipherEdto  Eind  do^viig^dient  of  the  waste  i"ock  storage  Eutas— particulEulym 
the  Wood  Chute  Flalsaiea 

Tai  I  InqsStoraqeFadlitySfcbi  I  ity  Monitoring 

Stnoctural  peifoiTnance  of  tlie  tailings  storage  facility  embEuikmentv^oi.ild  be  monitoitd 
after  mining  and  ore  prccessuig  have  been  completed   Stabdily  monitoring  would 
involve  aconluiuation  of  pies oireter  reading  witliin  Ihe  embankn^nt;  monitonng  of 
flo^vs  ft^om  tl\e  embankment  di"au\  system  ^"Ld  monitoiing  of  tailings  settlement  duiiiig 
the  closure  ai\dpost-clcsuie  penods 
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Solid  WateDispQSci 

After  itmoval  ands^va^  of  building  not  left  for Jeffei^ on  LccalDevelopn^nt 
Ctn^oratLom.ise.  pipelines,  equipnient.  and  facJilies,  Einyreniainin^  solid  waste  woi^ild 
be  disposed  in  ace  oi-dEince  ^vilh  all  applicable  laivs  andi^^pjlalionff    li^ertivaste 
(conciele.  plastic,  steel,  wood,  etc  ]  maybe  bulled  in  on-sileivaste  disposal  areas    Aiiy 
i^ipjlatedmatenals  or  hazardous  waste  piesent  in  Ihe  mimiig  or  oie  processmg  ai^as 
would  be  properly  disposed,  maiiteted;  lecyrled.  orretuniedto  vendoiT  m  accordance 
with  regulations    Standai-dmLimcipal  wastes  would  be  taken  to  tl\e  Lewis  andClaii: 
County  landfill  in  iTLick roll-off  duirpsteiB 
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2-3         Alternative  2  -  Proposed  Action  Alternative  (M-Pit) 

Developrrent  dnllii\gpi"ograirE  at  Montai\a  T\iiinel5  have  delineated  additional  ore  liiat 
extends  beneath  the  existing  mine  pituitl^e  pipe  of  ai\  ai\cient  volcano   The  oi^body 
provides  a  large  reseive  for  minuig  and  milling  beyond  tl\ei:un^entplai\  of  operations 
Montai\a  Tunnels  pi"oposes  to  extend  lE  life-of-muie  plan  to  access  Ihis  M-Pit  oie 
itserveby  open  pit  mmingmelhods  as  descnbedm  the  appLcalionforpeiTnit 
an^ndment  to  Opei-alingPeiinit  00113  (Montana  Ti^innels  2007)   The  added  ore  i^sei've 
would  lengthen  mining  and  nulling  operational  life  by  aLnost  5  yeais  into  2013    The 
overall  life  of  miiie  woi^ildbe  ?7}^ai^    Toensui^  anuniiiteiTLipted  supply  of  oitto  Ihe 
mill  bet^veenlhecuiient  plan  ai^dtlie  M-Pit  Mine  Expansion  Pi aiv  overburden 
shippiiig  fi"oin  Ihe  mine  pithiglw^^all  layba:kinustbegji"Lin2009 

Proposed  changes  to  Ihe  cinitntOp^ratingPermit  include  {l}li"Lcreasingtl"Le  peimitted 
ai^a  and  deptl\  of  Ihe  mine  pit;{2}e>yandingivaste  rcckstoi-agf  ai^as,  (3 } raising  tl\e 
tailm^^  storage  facdilyembankirent  for  additional  tailin|^  storage,  [4Jplx^vldlng 
sta^ig  ai^as  for  soil  and  gravel;  (5)  diverting tlie  coui^es  of  t^voslieamchaniiels.  (6) 
itroutmg  apoilionof  tlie  mii\e  access  road  ai"ound  Ihe  tailings  stoi-agp  facility  and  (7) 
routing  a  portion  of  Ihe  flow  from  Clai\cyCieekii\to  Ihe  mine  pit- 
Ore  hai^dlnig  ai\d  processing  facilities  would  conbnue  to  operate  as  cun^ntly 
pemntted   Reclamation  of  disturbance  ai^as  would  be  consistentivithpeimitted 
specifications  andntethods    Son"te  changes  to  Ihe  reclamation  pi  an  ai^  proposed  for  the 
nianaggment  of  v^aterto  accelerate  floodnig  of  tlie  imiiepitto  form  apit  lake  after 
mlningis  conq^leted    Chaiiges  iii  disturbance  aie  discussed  m  Sec  Hon  2_3_1_ 

Z3.1       Permit  Boundary  and  Disturbed  Areas  Description 

The  peiTmt  bouiidaiy  ai"ound  Ihe  mine  areav^oi^ildbe  expanded  by  269  B  acits  to 
encon^ass  Ihreeneiv  distuibai\ce  ai^as  CTcbleZB-U    Ai^as  chaii^ig  include  the  miiie 
pit m  tlie  Clancy Ci^eek  drainage  formine  expansion  and  wedands  replacement  Ihe 
contingency  waste  rock  storage  area  on  the  ^vestside  of  tlieminej  and  an  ait  a  for  Ihe 
planned  leloca&onof  PenYaitCieek  All  extensions  of  tlie  peimit  boundary  aie  on 
land  owned  by  Montana  Tunite  Is 
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The  total  proposed  distiirijed  Eu^as  wouldiih:itase252  7  acres  froml;]99  5  acres  to 
];452  2  acres  [Figure  23-11   Anoveriap  of  an  addibonal  ^^aste  i-ockstora^  Euta  on 
exis  ling  waste  rock  storage  areas  v^ould  result  mtlie  it  disturb  ai\ce  otl471  acits  of 
pitviously  itclaure divas le  rocks torage  aitaslopes  ai\dtops    Table 23-3 ill usti^ales 
the  cuiitnt  pemitted  distuitance  by  Eat  a  aiid  Ihe  chants  tl\atv^ould  result  from  Ihe 
Proposed  Action    Figure  23-1  shoTvs  tlie  pi-oposed  general  an^aiigement  of  mine 
featuits    Several  additional  conbiigency  areas  ait  also  identified  in  Ihe  Proposed 
Action  to  provide  extended  v^aste  rock  storage  areas  aiid  potential  soil  salvage  ai^a^r  if 
itquutd  foi^fmal  itclamation 

Changs  mivasle  rockstora^  area  distuitaiice  ait  due  to  expansion  of  tlie  south  and 
Tvestwasle  rock  storage  areas  [Figure  23-1]   Theneiv  distuitance  acits  listed  ui  Table 
23-2includes40_5conlirLgency  acres  tliat  would  likely  not  be  used   Cap  razkand  low 
gj^de  stockpile  distuitance  area  changes  ait  due  to  fewer  acres  used  for  low  gj^de 
stockpiles,  butu\citases  u\the  othei"  waste  rock  storage  areas 

Changs  mthe  soutl\pond  ai\d  associated  ponds  and  tailings  stoi-agp  facility 
embankment  citstacits  are  due  to  astom"ftvaler  drainage  channel  directed  to^vai"d  Ihe 
mu\e  pit  instead  of  over  a  spillway,  and  then  to  tlie  souftipond   Embankment  crest  aiid 
the  tailing  storage  facility  acreage  would  increase  due  to  additional  tailings  stoi-agp 
capacity 

The  mute  pitacits  would  incitase  due  to  thepitlayback   The  acres  desigjiated  as  pit 
peiinieler  would  decitase  because  pite>YansionVb?oulduse  ftiose  acres  (Fi^re22-2) 

The  acres  used  forfacihbes  woi.il d  not  chaiige,  but  some  buildu^^iiicludii^g  Ihe  millj 
waithouse  aiid  office  buildnigs,  laboratoiy  aiid  hvo  oulside  stoi-agf  buildings  would  be 
donated  to  tlie  Jeffere on  Local  Development Coip or alion  for  business  developnient 
The  itmainuig  stLuctuits,  stcclq^ilecoveTj  conveyoi^,  ciijsher  KuldingS;  substatioi\ 
Duck  shop,  garager  lube-bay  ai\d  tanks  v^^ouldbe  itmoved  by  salvage  c  ompanies. 

In  the  initial  phase  of  mining  Montaiia  Ti^innels  would  stockpile  enoi^igji  gi"avel  to  last 
the  dui^ation  of  the  propct  Tl\e  gj^avel  pit  area  would  Ihenbecoveitdbytlie  waste  rock 
stora^  areae^ansion   A  soilsi^uplus  is  aiiticipated.  so  51  7  acres  classified  as  "neiv 
distuitance"  ait  contingfiicy  soil  salvage  areas  tl\at  would  not  Jikely  be  used 

Other  i"oad  and  imscellaiieoi^isiiicreases  m  acreage  are  due  to  chaiiges  iii  tl\e  imi^e 
access  road;  Pen  Yaii  Creek  re  ali^unent  and  Claiicy  Creek  wetlai\ds  developntent 
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BLM  Land 

BLMland  [13]  6  Eici^es}is  contained  ^vitliin  the  Operating  Permit  boi^indEuy  The 
proposed  expansions  of  the  pemntarea  ai^  all  on  land  o^vned  by  Montana Tuniie Is  and 
would  not  incorpoi-ale  addibonal  BLMland  v^tliinlhe  adjusted  pemreter  Expansion 
of  Ihe  footprint  of  tl\e  n\ainv^Mte  rock  storage  aitEi^  i^alignnient  of  the  access  road,  and 
i\e^v  gr^^^l  aiids oil  stocl^ lie  locations  v^ouldii^crease  distuitedBLMlandft^omSb  7 
acres  in  Alteina&ve  1  to  83  1  acres  m  Alteina&ve 2 (see  Figure 23-1] 

2.3.2  hfining  M^hcxJ  and  Mine  Pit  Description 

Open  pit  nnining  practices  aiidmine  pit  desigiiforthe  M-Pit  Mine  Expansion  would 
itmaintiie  saine  ascun^ent  opei"alions_  Tlie  inu\e  pit  for  Alternative  2  would  mci^ase  to 
2S7  7  acres  to  access  deeper  oi^  reseives    The  niine  pitiiicrease  includes  distuitaiice 
associaled^vitl\  excavation  ai\d  i^emoval  of  1,800  linear  feet  of  tlie  existing ClancyCitek 
channel  and  associated  ivetlands,  and  a  diveiBionofClaiicy  Creek  around  tlie 
norduvest  side  of  tlie  pitnin[Ftgure2i2)  Tl\einaximun:\ elevation  of  Ihe  miiie  pit 
distuitance  would  be  ontl^esouliiside  of  Ihe  mine  at6;430  feet  The  pit  bottom  would 
be  deepeiiedft^omtl^e  4,250-foot  elevation  to  the  4,050-foot  elevation   Approxui^ately 
4b  3  milLon  cubic  yai"ds  of  ivasle  rock  and  ?£  milhontons  of  tailinc^  would  be 
generated  ui\der  AlleniatLve  2    Anestiinated24  to  28  nulhon  additional  tons  of  oi^ 
would  be  i^emoved  under  Alteinalive2_ 

Z3.3  Ore  Processing  cfid  Water  Balance 

preProcessirg 

Under  Alternative?.  M-Pit  ore  would  continue  to  be  mined  ft^om  the  nune  pit  aiid 
Q-ansportedto  Ihe  mill   Eet^veen24  ai\d2S  milhontons  of  ore  coi^ild  be  mined  m 
addition  to  Ihe  102  million  tons  pemnttediiitl^epitsentmiiie  plan  The  ore  v^oi^ildbe 
crushed  and  g^o^^^'^toiecovermetalS;  winch  v^ould  be  concenti-aledusin^  flotation^  as 
IS  descnbedinAlteinalivel-  Tailings  would  be  punq^edto  the  tailing  storage  facihty 

Description  of  Reagents 

The  sanie  classes  of  reagenis  v^^ouldbe  used  as  desc iibed  for  Al tentative  1 

Montaita  Tunnels  woi^ild  continue  to  operate  at  a  negative  water  balance  but  specific 
compoiienls  v^ould  change  because  of  Ihe  mcreased  si2e  of  nune  features  (eg,,  Ihe 
tailings  pond)   The  Alternative  2  opei-alional  water  balance  is  illusti^ated  m  FigLice22-3. 
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Qpgdional  WJerRaourcs Monitoring 

The  water moratonTLgplai^  aiid  scl^edule  for  AHeiTiative  3  ivould  differ  fron\  Ihe  No 
Action  plan  (Montai-LaTuimel5?007j    Six  existmamoratonrLa  wells  (GW-1,  GW-3,  MW- 
1;  MW-2.  MW-3,  and  MW-4)  would  be  abai\doi\edmthe  ai^aof  iiew  distuitance.  and 
sixrLe^vmoratonnawelJs(GW-NEWl.GW-NEt"^,  GW-NEW3.  GW-NEW4^ 
ai\dGW-CC2j  would  be  added  to  lheivaterinonitoiii"Lgpii>gi"anL  T^voexisliiigsuiface 
water monitonng stations  (SW-16  andSW-16A}wouldbenionitoiedforv^ater  quality 
pai^aiTteteiT  m  addition  to  flov^    Momtonngwell  andsuiface  v^ater  station  locations  aie 
provided  inSectLon  3  b,  Figure  3.6-1  and  Section  3  7,  Figure  3.7-1  respectively 

The  operational  v^ater  qualitynionitoiingpi"ogi"aniforAlteinalive2  wouldnotbe  static 
orinflexible   The  pi-ogi-amwoulditmain  flexible  enoi^igiito  i^spondto  datatiends^ 
changes  m  uif  omialional  lequiiemenlE,  ai\d  site  specific  situations 

Suri'ace  WdgD  ranaqe 

Montai^a  Tunnels  would  opei-ate  under tlie  san"teMPDE5peiinitas  descnbedin 
AlleniatLve  1 

Z3.4  Tailings  Storage  Facility 

The  surface  elevation  and  plan  aita  of  the  tailing  storage  facility  ivouldinciease  to 
contauiup  to  aii  additional  2Ei  nuJhon  tons  of  tailm^^  ft^om  oie  processii"Lgi^Figure23-3j 
For  Al  tentative  2;  all  tailings  would  be  stoi^d  ui  tlie  existing  tailings  storage  facility  by 
mci^mentallyraisutglhe  tailings  stoi-agp  facility  embankLrient  AJl  of  tlie  featuits  for 
tailings  disp  OS  alivould  be  consistent^vithcunent  operations  except  tl\at  Ihe  final 
surface  gi"adient  of  Ihe  f  acility  would  be  changed  such  tliatstonniv  iter  runoff  flov^s  to 
the  mine  pit  ralher  tliaii  to  Ihe  spiJlw  ay  and  south  pond 

The  ul lunate  taiJutgs  suiface  aitaivould  increase  ftxnn?59  3  acies  m  Alternative  1  to 
272  6  acres  m  Alternative  2^  and  would  contain  up  to  about  130  imJhontons  of  tailings 
The  taihngs  elevation  v^ouldnse  ^proxuitatelySO  feet  for  Alternative  2    ThetaiJings 
storage  facdity  distuitan:eundei"AlteiTialive  2  would  affect  14  4  aci^s  of  pieviously 
uiidisturbed  suif  ace 

As  under  Alternative  1,  taiJin^  woi.il  d  be  dischai"gf  d  along  soutl\  ai\d  north  sides  of  Ihe 
tailings  storage  facdity";  but  not  along  tlie  west  side    Under  Alternative  2.  taiJingi  would 
also  be  discharged  along  the  east  side  of  Ihe  storage  facdity  toconsohdate  fine  tailings 
and  foim  a  drainage  gi"adient  to^vard  Ihe  mine  pit 
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TailinqsStcyageFadlilv  Embankment 

The  peiTmtted  elevabon  of  the  tailiii^  storage  fa:ihtyeinbEuikmerLtui\derAHen\atLve  ? 
V70uldbe  5^710  feet   The  u\creased  embankment  eldest  elevation  would  be  50  feet  higher 
thai\  the  AlteiTia&ve  1  ci^st  elevation  at5;660  feet_  The  waste  rock  storage  areatl\at 
butlresaes  tlie  embankmentwoi^ildcontuuie  to  be  raised  as  sta^d  embankment  life  aie 
constractedto  Ihe  crest  elevation  of  the  tailm^^  storage  faciJityembanlunent   The 
desigji  of  tl\e  AlteiTialive  2  waste  rock  storage  area  woi.dd  be  onto  Ihe  westpoilionof 
the  embankment  waste  rock  buttress  providing  support   The  buthess  waste  rock 
storage  aiea  can  hold  the  amount  of  ivaste  reck  generate  di^mderAlteiTiative  2  ivithoi.it 
changing  tlie  f  ootpm^t 

SeiffnicDea^  PcTameter^  Tellings  Dmalyj  Wick  Dran^  Pore  Pressure^  and 
Settianent 

The  seismic  desigjipflrameter^;  tailings  density,  ivick  di^ains,  porepiessm^s.  and 
setden^nt  ai^  pi"0]ected  to  be  die  same  as  Alten\ative  1 

Tailings  StoraqeFadiityWdgQudity 

Water  quality  associated  ivitl\  seepage  ft^omthe  tailli^^  storage  facility  would  be 
idenbcal  to  Alternative  1    Additional  infomialion related  totaihng^  storage  facdily 
seepage  water  qiiahly  aiid  quantilyis  discussed  ui  Sec  ton  3  6  (Grouiidivater)   Tl\e 
system  for  handling  tailings  stoi-age  facility  seep  age  v^oi^ddbe  die  same  as  tl\at 
described  f or  Alten^atLve  1    Under  Al tentative  2;  tlie  ftve  existingrecoveryv^ells  would 
notpun^  groundwater  to  tl\emii^pit  di^innglhe  closuie  period. 

Z3.5  Waste  Rock  Storage  Areas 

Under  Alternative  2.  appi-oximately  46  3  milLon  cubic  yai-ds  of  waste  rock  would  be 

lemovedfromtlie  expaiided  mine  pit  over  a5-}^ai^mmingpenod  ai\d  placed  ui  tlie 
579  1  acres  of  ivaste  recks  torage  ai^as    Waste  rock  stora^  areas  have  been  identified  to 
contau^tlie  total  volun^  of  anticipated  waste  i"ockwidi  contingency  for  excess  storage 
The  poilionwest  of  the  taiJu\^  storage  facility  woi.dd  be  capped^vith  additional  waste 
rockmatenal   The  lai-gprv^aste  rock  storage  aiea  would  extend  tiie  waste  i"ockstoi"age 
ai^asouthivard  across  PenYai\  Cieek  and  woi.dd  cover  die  exisliiig  gravel  pit  ai^a  and 
a  40  5-acre  conbi^gency  storage  ai^a  adjacent  to  Pen  Yai"LCieek{FigureZ 3-1)   Tins 
contuigency  storage  area  was  peiimtted  and  never  used  by  Montana  Tunnels    Under 
Alten^atLve  2;  apoilionof  thePenYanCi^eek  drainage  would  be  i^aLgjied  around  tlie 
base  of  the  pi"oposed  waste  i"ock  storage  aieafootpiint  PenYanCi^eek  is  ephemeral 
ai\dmcBtflo\vmfilti"ates  to  uiideiiymg  alluviun:\  and  colluvium   The  leahgjiedPenYaii 
drainage  would  be  desigjiedto  immic  the  exislingdi-aiiiage  and  i"oute  stoimv^aterto  die 
existing sedmientatL on  pond   Sediinentalionpondflo^v  would  continue  to  be  diverted 
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into  the  south  pond  throu^  a  pipe    Any  possible  pond  oveiflo^vs  would  continue  to  be 
it^atedbyIv1PDESpeiinitMT002S423 

A  new  40  5-acre  c onHngency  waste  rock stora^  area  is  proposed  ui^derAlteniative  2 
ontiie  ^vestside  of  tlie  pnmaiyivaste  rcckstoi-agp  ai^a {Figure  2 3-U    Tins  storage  ^rea 
could  contau\  up  to  7  2  imlLon  cubic  yai"ds  of  waste  rock  Avitli  final  slopes  gi"aded  at 
2  5h]v  for  final  i^eclamation   Tlie  i\eed  for  additional  waste  rock  stora^  m  tins  area  is 
not  anticipated  with  tlie  calculated  volun^s  proiectediiitlie  Alten^ative  2  mmin^plan 

Waste  i"ockstora^  for  Alternative  2  ivould  begin  by  raising  tlie  main  v^aste  rock 
storage  aiea^vest  of  Ihe  taibng^  stoi-agp  faciJity before  extendniglheivasle  rockstorage 
aitasouthivard  across  aii  eplien^r  al  sec  Hon  of  Pen  Yaii  Creek  (Figure  Z3-1 J  Tlie 
footpnnt  of  the  waste  rock  stora^  area  extension!  vould  overlie  123_r  acits  of  peiimtted 
distuitance  diathas  previously  been  reel  aimed  ai"Ld44  1  acres  of  otlierpemutted 
distuitance  tiiatis  not  reclamied   Tlie  expaiidedivaste  rockstorage  ai^awoi^ildbe 
constracted  aiid  reclaimed  using  the  sanie  design  ai^dntethods  as  Alteina&vel,  but 
witii  higgler  lift  propcBed   Tl\e  waste  rockstorage  areav^oi^ildbe  Knit usmg  150-foot 
lifScoiTfiared  to  the  W-footbflsfor  Alten^atLvel  [Figure  23-^]   Tl^  outside  peim-eter 
of  each  Lft  would  continue  to  be  constructed^vifti  waste  rockchai^acteiized  by  net 
neutL-absu^g  potentials    Each  lift  woi.il  d  be  set  back  to  facihtate  induction  of  Iheivaste 
iw:kstoi"age  ai^aslope  to  2  5hlv  during  reclamation  aiidto  provide  sufftcient  ai^ato 
constractstoimv^ater  drainage  ditehes  onabeiich   The  di-aiiiage  ditches  ivouldbe 
sized  to  convey  tlie  100-j^ai^^  244\ourrunoff  event  ft^omtl\e  waste  rock  stora^  area 
surfaces  to  Ihe  soutli  pond 

The  waste  rock  buttress  do^vnstreamof  the  tailing  storage  facihty  embankment  and 
nwdific  alion  of  tlie  access  route  totlie  imJl  ai^a  ivould  provide  additional  ivaste  reck 
storage  areas  fortiie  e^anded  mine  pit  mme    Waste  i"ock  would  be  added  totlie 
embankment  waste  rock  buttress  to  fill  aiw  uiiused  areatl^atis  already  permitted  for 
waste  i"ock  disposal   Additional  ivaste  reck  would  be  added  to  the  butti^ss  as  tiie 
tailmg^  storage  faciHyembankirentisiiicren^ntally  i"aised   Waste  i"ock would  also  be 
used  to  conslTLict  ai\  access  roads^vilchbackontlie  east  side  of  Ihe  embankntent  ivaste 
rockbutti^ss  and  to  raise  the  exislii^g  access  road  above  Ihe  ultimate  tailing  elevation 
(SeeSection236) 

Waste  rockstorage  aita  slopes  would  be  the  san"te  as  Alten\alivel_ 

Z3.5  Roads  and  Misc€llaneous  Areas 
MainflctessBoad 

ApoitLon  of  the  maii^JeffemonCouiity  access  roadv^ouldbe  realigiied  ai^oi^indthe 
tailmg^  storage  faciblyembankn^nt[Figurei3-lj   Tl\e  east  side  of  the  embankn^nt 
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aiidtlie  MsocialedembaiikLiientivasle  rocks toi^gp  ?Q^awouldbebi.iiltup  wiQ\ 
additional  waste  rock  to  ere  ate  asivitchbackto  gain  elevation  overtlie  ullunale 
embankment  eldest  at  5, no  feet   The  lo^verseclionof  tlie  existing  access  road  would 
connect  to  tlie  s^vilchbackroad   The  sti^ai|i\t  sections  of  Ihe  s^vilrhback extension 
would  be  constracted  at  a  5-peivent  gr^cl^;  ^vilha4  2-pen:ent  gi"ade  atlheivide 
swilchbackcui've   Pemianent  access  i"oadconstruclionwould  take  place  ontl\eeast 
side  of  tlie  tailnigs  storage  facility  liillside  at  aii  elevation  of  5^710  feet 

The  exislii^g road  upstream  of  the  tailin^^  stora^  facJilyembankirent  aiidthe 
swilchback  would  be  backfilled^vitliv^aste  rock  to  provide  the  i^qim^d  elevadon  along 
the  full  lengfti  of  tlie  itahgned  roadway  The  new  access  i"oadivould  provide  ai"oute 
above  Ihe  elevation  of  Ihe  present  tailing  storage  facihty  surf  ace  on  Ihe  east  side  of  tlie 
tailm^^  stora^  facdily  The  lower  section  of  the  exisbng  access  road  would  connect  to  a 
swilchbackroad  on  Ihe  embankirent  waste  i"ockstoi"age  ai^a   Tenq?oi"aiy  access  duiing 
road  cons  Iruc  Hon  would  be  pi"ovided  by  e^dsnding  an  u\tenmroad  ft-oni  Ihe  sivitch 
backcui've  aci"oss  tlie  tailings  storage  facdily  embankn^nt  to  the  ^vestside  of  tl\e 
tailin^^  storage  facdily  The  newly  constructed  main  access  road  would  i^emau^  at 
clcBi^ire  as  part  of  Ihe  JeffeiB on  County  i"oads}^lem  JeftereonCountywouldhaveto 
approve  tlie  desigji;  and  the  road  v^ouldbe  Kultto  county  road  standards 

Spring  Gulch  Road 

Under  Alternative  1  and  as  discussed  u\tl\e  19BtH  final  EIS;  tlie  extended  v^aste  rock 
stora^  area  was  peiTmttedtocoveraseclionof  tl\e  Spring  Gulch  road  across  the  Wood 
Chute  FlalB  area^  butlhis  has  not  been  necessaiy  Under  Alteinalive?^  tins  road  woi^ild 
be  relocated  a  short  distance  to  Ihe  south  of  Ihe  cuiitnt  road  (Figure  Z3-1)   Montai\a 
1\innels  plans  no  intemapbon  to  access  ivhile  the  replaceirent  section  of  Ihe  road  is 
constracted   The  Spnng Gulch  i"oadivould  be  replaced  v^th  4^000  feet  of  gi"avel  i"oad 
pai^allelto  Ihe  base  of  tl\e  v^aste  rock  storage  area   The  nev^  i"oad  would  i^ecoimect  with 
gj^vel  roads  crossmg  Wood  Chute  Creek  and  pi"ovide  access  to  Blue  Eu^d  Ridge  by  v^ ay 
of  tiie  Wood  Chute  Creek  and/ or  Pen  Van  Ci^ek  g^^^^l  I'^^^is    The  road  would  be 
constracted  by  removing  soil  over  glacial  oi^itwashmateiial,  Ihen  spreading  and 
gj^ding  screened  road  niix  gi^avel  ci^abng  a  t^vo-ti^aclv  Ib-foot-v^deroad^vitii  an 
overall  grade  of  4  peivent  Salvagedsoilivouldbei^isedfori^eclairLation 

Additional  Opfr^onal  Roads 

A  new  service  road  would  bee  onsbiicted  omvaste  rcckstoragp  ai^a  slopes  to  niau^tain 

access  to  ne^v  slope  suifaces  for  reclamation  and  mainlenance   Dmii\g  Ihe  final  year  of 
clcBi^ire;  tlie  i"oad  would  be  reclamied  to  tie  into  established  drainage  dilches 
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The  pit  and  waste  rock  haul  ii^ads  would  be  Ihe  saiiie  as  descnbeduiAlteiTialivel 
except  tlie  grade  would  vaiy  ft^om  £  to  12  percent   The  soutlw^esthaul  road  com  dor 
leclainahon  would  be  the  same  as  AlteinatLve  1  [Figure23-3j_ 

Roadi^clainaliorL  woi^ddbe  conducledu^thesaire  n^aimer  as  Alteiriative  1    Tl\e 
AlleniatLve  2  plal\plx^vldes  Ihe  f oil oiving  additional  details    Haul  roads  would  be 
leclain^di^irm^  one  or  more  of  Ihe  foil  oiving  options    (1]  an  excavator  and  dozer 
letneving  and  placuig  Ihe  fill  malenalf  (2)  filling  Ihe  cut  ^vitli  suitable  mu\e  waste 
hauled  m  and  placed  ^vitl\  a  dozeiv  or  (3)  dozuigfillmatenal  do^vnft^om  aii  upper  road 
to  fill  tl\e  road  cut  below   If  itis  notpcBsible  to  recover  all  fill  ^vi  thoi.it  distuitiing  a 
larger  area^  tl^fill  n\atsnal  v^ouldbe  i^u^adedto  allow  i^ve^tab on  Montana  Tuni\els 
would  attempt  to  backfill  the  cut  portion  of  Ihe  road  conq^lelely  AnyfUlniatenalleft 
would  be  dozed  dov^\  ai\d  blende divith  Ihe  ongnal  topogi"^hy  5toclq?iledsoil 
would  be  spread  as  tlie  backfilling  aiid  slope  work  is  done   Tlie  aiea  would  then  be 
itvegetated 

Miscellaiieoi^ir  distuibaiice  would  aftect^^E  arises,  li\cluding  off-site  faclhties    The  net 
change  from  Alten\alive  1  would  be  24_9  acies_  New  disturbance  v^^ouldbe  IE  E  aci^es 

Z3.7  Cap  Rod^  Soil  and  Graj^  Stockples 

CcpRo<k 

Similar  to  Alten^aUvel,  Ihere  v^oi^ddbe  approximately  ^  milhon  cubic  yards  of  excess 
cap  rock  stcclqDiled  at  Ihe  mine  for  Alternative  2    If  cap  reck  stockpiles  aienot 
coirpletely  used;  tlie  stcckpiles  ivouldbe  u^aded;  soilei  ai\d  seeded  consistent  ivilh  Ihe 
leclamatLon  plan  for  other  v^aste  rock  storage  aieas 

Soil  and  Graf d 

An  additional  70  7  aci^es  v^ouldbe  distuited  for  soil  aiid  u^avel  stazlq^ile  and 
contingency  areas  under  Alternative  2    Montaiia  Tunnels  propcts  that  attlie  end  of 
mining  a  suiplus  of  appr oximately  400 rOW  cubic  yards  of  soil  would  be  available  for 
leclamahon 

The  base  of  tliepi-oposed  waste  i"ockstoi"age  ai^aivouldcovertlie  33  1-aci^  gravel  pit 
aiea  desciibed  uiider  Al tentative  1    Montaita  Ti^mnels  v.? ould  excavate  300^000  cubic 
yards  of  ej^avel  ft"om  Ihe  existing  gj^velpit  andfoimaS  1-acre  stcclq^ileforlife-of-imite 
operations  (Figure 23-1)- 
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Z3.8  Redcfnalion  Ofaf edives  ^d  Sdiediie 

Reclamation  objectives  and  scliedule  for  Allen^ative  3  would  be  the  same  as  those 
descnbe  d  i^inder  AlteiTia&ve  1  _ 

TopQ[>~aphvcndDranac}eflftgMininq£ndRedcfnaJQn 

Sumlarto  Alten^alivel,  dishnbed  areEis  v^oi^ildbe  graded  to  blend  ^vilhm^distui^bed 
topogi"^hy   Figure  Z 3-3 shoivspi"opo5edcontoi.iiB  after  le^zlanialioiL 

PitfledofTiaion 

As  desciibed  uiider  Al tentative  1;  atclcBi^ire;  moat  of  tltemute  deivatenn^  system 
would  be  shut  off^  and  the  pit  would  begn  to  fill  ivith  water   Distui^bed  aieas  ai^ound 
Ihe  mine  pit  would  be  i^eclainiedby  gradnig  soihitg  and  seeding  m  inAlteinalivel- 
As  in  AlteniatLve  1;  vertical  puirpmgv^ellswoi.ild  be  mauttauied  onlhenoiHv 
norduvest  and  soutluvest  sides  of  tliepitfor^yeai^  dunngclosui^_ 

Pitlnflow  Sources 

Similar  to  AlteiTialive  1^  during tlie  5-year  clcsi^ire  penod^  tlie  foUo^vingsoun:es  would 
likely  contribute  to  pit  water  inflow 

■  C^ lonnii TV  iter  inflow  r 

•  TiiliTLga  Etoiage  f « ility mno f f , 

•  S eep  &g#  fioiii  th£  tuluLg?  storage  f ac ility  c o DTLbuLed  drauG^ 

•  GnmiiiiTV  tt#i  pTinip&d  ii^oiu  the  retovoryivell^y^temr 

•  Water  3  to  red  ui  the  south  pond   and 

•  RunafHi'ani  the  catchment  area  around  tliepit  and  the  p it lugluv  aK 

In  addition  to  tiie  flo^va  i.ised  to  accelei-ate  f  oimation  of  apcBt-miningpitlake  in 
Alteniative  1;  Montana  T\innels  v^oi.ildi.isepart  of  its  ivatern^ils  on  Claiicy  Creek  and 
divert  a  portion  of  Clancy  Creek  flow  duimgclcsure  to  the  mine  pit 

Total  pit  suif  ace  water  catchment  aieaiiicludingthe  aiea  of  tlie  miiie  pit  and 
sun^ounding  natui^al  and  reclaimed  surfaces  ivouldbe  approxmnatelyl^lSO  acreS;  winch 
IS  ^plx^>an:\ately^OO  acres  laiferthanAlteiTiativel- 

After  the  5-yeai"closui^  pen od,  Montana Tuniie Is  would  cease  pumping ivater  to  the 
mii\e  pit  The  reel  aimed  tailin  5^  storage  facdity  would  be  desigped  to  send  surface 
water  runoff  across  the  tailing  storage  facility  suiface  to  a  divereion  diteh  ontl\e  west 
side  of  tlie  tailnigs  storagefacihtytltat  would  floiv  directly  to  the  mine  pit 
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South  Pond 

The  south  pond  reclamatLon  would  be  the  same  as  descnbed  under  AlteiTialivel_ 

Tailings  StoraqeFadlilY  Red  an  ai  on 

Reclamation  of  Ihe  tailing  storage  facility  would  be  Ihs  same  as  descnbed  in 
Alten\atLve  1  except  as  noted  belo^v   Under  Alternative  2r  Ihe  tailings  surface  area 
would  uicrease  from  2  W  3  aci^s  to  272  6  acres,  ai^dtlie  i^quii^d  volumes  of  fill  reck  cap 
rocl;  and  soil  would  increase    The  spiJlv^ay  desigi\ed  on  the  east  side  of  the  tailii^^ 
stora^facdily  ennbankmsnt  for  Alternative  1  ivouldnotbe  Kult  Under  AHen^ative  2p 
the  gr^cli^itf  of  tl\e  filial  suiface  of  tlie  taibng^  stora^  f acdily  would  i"angp  ft^omO  5 
peivent  to  5  penzent  toivard  the  nordiwest  to  dn^ect  surface  water  di"au\age  to  tl\e  mine 
pitlakeby  way  of  alar^  dl^ama^^:han^Lel[Figu^e23-3^_ 

The  saiidy  beacl^es  of  tlie  tEolini^  stora^  facdily  would  be  c^pedimntediately 
following  closui^   Tl^taiJu\^  spigot  line  ivouldiemamu\  place  to  apply  v^ater  from 
the  soutii  pond  as  necessaiy  toconti^ol  dust  on  exposed  surfaces  of  Ihe  tailing  stoi^gp 
facility 

TaiTrn^StorageFadlily  S^fpage 

Seepage  from  tl\e  taihne^  storage  facdily  would  te  tl\e  same  as  descnbed  uiider 
AlleniatLve  1 

WasteRock  StoraqeArgas 

Reclamation  of  Iheivaste  rcckstoi-a^  ai^as  would  be  Ihesame  as  descnbed  in 
AlleniatLve  1  except  as  noted  beloiv   Waste  recks toi-agf  ai^aswoi^dd  be  bi^ult in  150- 
foot  lift  |Allemative  2)  instead  of  50-foot  lifts  [Alternative  1]   The  angle  of  the  reg^ded 
waste  i"ock  storage  ai^a  slopes  would  not  change  fi^om  AlteinatLve  1    Dramagp  ditch 
desigji  would  be  tlie  sante  as  Ihe  Alteinative  1 .  except  ditches  ivould  be  place deveiy 
150  feet  in  elevation  instead  of  eveiylOO  feetii\  elevation  [Figure  23-4)   Shallow 
drainage  channels  would  be  cieated  on  the  waste  rock  storage  area  tops  to  direct 
stoimv^aterfloivs  to  desigjied  channels 

Under  Alteinative  1 .  duiii^glheclosui^penod  all  di-aiiiage  areas  would  lepoiltotlie 
PenVai\  Creek  drau^age   Under  Alternative  2r  Ihe  drau\agp  on  Ihe  noilh  slopes  of  the 
storage  areas  would  lep oil  to  tlie  pitby  way  of  divereions  and  dilcl\es  ontlie  v^asterock 
storage  areas    The  drau^age  on  the  south  side  of  Ihe  storage  aieas  ivouldi^orttothe 
leahgiied  Pen  Yai\  Creek chani\el  aiidto  the  south  pond   Operational  andpost-inming 
draina^  plans  are  illusb-ated  on  FjgLJre23-3 
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MiscdljieousAreascnd  Roads 

PeclamatL on  would  be  tlie  SEure  as  AlteiTiabvel  excepHhatthe  mill;  wai^house.  offtce 
buildingSj  laboratory,  and  two  outside  storage  buildnigs  would  be  cleaned  and  donated 
tothe  JeffeiB on  Local  DevetopmentCoip oration   The  i-emainuig  stractui^es,  ore 
stocl^nle  c  over,  conveyoi^;  crusher  building^^  3ubstatioi\  truck  shop^  gara^,  lube-bay^ 
ai\d  tanks  v^ouldbe  itmoved  by  a  salvage  compaiiy 

Z3.9        Rcvegetdion  Plan 

The  i^vegetationplai\  would  be  the  saire  as  that  descnied  in  Al  tentative  1 

Z3.ia     Post-dosure  Monitoring  and  Disposal  Plans 

Post-dosure  Wda"  Resounie  M  onitoring 

The  waterquahty  n\onitonn^progi^an:\desi:nbedbeloivivouldnotbe  static  or 
inflexible   The  prograirLV^ouldremaui  flexible  enou|j\  to  respond  to  datadcndsj 
changes  m  inf  omialional  i^quii^emenls  ai\d  site  specific  situations 

Water monitonng  would  be  conducted  in  ace oi-dance  v^thtlie  Operational  Pemiit 
Hydi"ologic  MonitonrLgScliedule  during  tlie  5-j^ai^clcBi.ire  penod   Attiie  end  of 
clcBi^ire;  tlie  data  ft^om  the  qiiarteily  inonitoiii"Lgv^oi.ildbe  levieived   If  no  advei^e 
changes  m  water  qiiably  or  physical  chai^acteiistics  aie  observed;  aiecomn^ndabon 
would  be  made  to  induce  tlie  s  angling  frequency  for  all  of  the  monitoi^dsouives  to 
one-half  of  tlie  quaileiiy  mom tonng^vilii possible  fuilheri^duclions  for  backgj^ound 
aiid  up  gradient  monitor  i veils 

Additional  san"plingivouldbepropo5edfortl"Le  fillu\g  pit  lake  to  obtaii\  surf  ace 
san"ples  aiid  sanqjles  atdeptl\  at  least  onetime  peryeai^   Tlie  ftequeiicy  of  san^bng 
and  parameter  list  could  be  modihed  based  on  sample  result,  if  appropnate 

Table  23-3 provides  a  coiiceptual  schedule  forgi"oi.indv^aler  ai\d  suiface  water 

san"pling  for  the  5-yeai"  closure  peiloi  ai\d  beyond 

Surface  water  monitoiiiigstalions  that  bkely  would  be  include  d  in  Ihe  water 

nionitonng  progi^an\  at  the  end  of  Ihe  5-yeai"clo5ui^  penod  are  provided  u\  Table  Z3-4 
Groundwatermomtonng stations  are  providedinTcbleZ3-5. 
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TABLE   2.3-3 
CONCEPTUAL  HOHITORING   SCHEDULE 

Pefiod 

■  J          "J.      ■                               SUTTaraWaa-                     _-.    ,       ,        _              ,.          rx        xJ. 

H  Dnitonng            ,.      .,      -^_^                 PitLskeSamp  inqua]ins 
SiaiDns          1                                     1 

3-YeirCIf]5uiE 

1 

1   lNEirE(]tt(]mC42W)feet> 

1  Suiiace 

5-Ve&rPoEt- 

14 

4 

1  NeEirBottom|4  2DD  feet) 
1  Mid  L  Elxl  4500  feetl 
ISuiiue 

Ye*n  5-15  Fo^t- 

6 

3 

1  NeEirBottoni|4  200  f&et} 

lMidLilx14o00feet| 

ISuiiue 

Ye*n  15-30  Fost- 
clo^ure 

6 

3 

1  Ne  IT  Ba  tta  niC43DD  feet) 
1  Mid  L  11x14/^0  feet) 
lSiirfa£# 

Gi^itertliaii^O 
Yeai3  Foat- 

4» 

3 

1  NeEirBottom|4  3DD  feet) 
1  Mid  LelIx  EkT  I4SDD  feet) 
1  Suiiace 

TABLE  23-4 

SURFACE  WATERS  ON  no  RIPJG   STATTOHS 

St^EHI 

Lai^on 

Rankles 

SW-3A 
SW-ltiA 
SW-lti 
Pit  Lais 

Spm^Cieck  Iny Co  rbin  Wiler  Supply S^tem 
Cluu  y  Ci'eeki^ti'e  btitl  di  nuiie  pit 

Cluu  y  Creek  ^  ffanue  *l»o ve  Kady Gukli  c  Dnfhieiue 
Center  DfLfll^e 

Cn  lltuiUDTlS  fki  nr 

Fmlunflimie 

F*nh*nflimie 

Ponded  iv  ^ter 

TABLE  Z3-5 
GROUNDWATER  MDNITDRING   STATIONS 

SIAiin                LocAnn                                                                                      '  ReniBrbs 

GW-3                  Deivr^radieT^^of  iFiilL^^t  s to r i^e  f  P.i7ility noi-^  o ^ Fen Yaii         AJhiuial  diilIedlflS4 

GW-S                  I>eivi2;r&di£z:.^of  ^aiLsi^t  s to^ i^e  f  u:ility so ntli  s f  Fen Y*n         AJhiviaX  diilled  l^Sti 

GW-9               ^  Deivm^radientdf  tulnu^t^tor^^fuilitysciutlief  PenYuL         AHmaaX  diiUed  l^Sd 

GW-ID                Deivm^radientof^DuthiJond  m  Ho  mea  fate  Creek                   |  AUiiviaX  diilled  IflSti 

GW-21             ,  Fi^Dverytvellaeutlie&ttof  soutlipond                                      1  Alliivial  diilIeliaS7 

GW-22 

Fi^D very  tvell  aeutlie  att  of  so  utli  po  nd 

AnanaX  diilled  1^37 

GW-27 

Ee«  D  very  tvell  s  d  utliive^  t  oi  ^onth  pond 

AJhmaX  dnllrf  lflS7 

GW-2B 

Fi«  D  very  tvell  seuthives  t  oi  ^Duth  pond 

AlliiTifll  drilled  1^97 

GW-2S 

Fie  D  very  tvell  senthives  f  oi  ^Duth  pond 

imnnil  dnUfd  1^97 

GW-34 

F^  D  very  ci/ell  sentli  of  south  pond 

PiQposed  lUuvial  TV  eH 

|GW-NeTv3) 

DDTvr.^i  FLdie^nt  0  f  w  bfte  n^ck^tori^  aie  a  extension                    Fi'opoEed  iHuvialTvell 

|G'W-NeTv4)       DoTvn^i  adient  0  f  w  ifte  n^ck^tor^^  are  a  extension                 |  Pi'opoted  iHuvialTvell 

IGW-CClJ          ClaiLzvCi-eehuvElremiPf  m^",e  pil                                            '  Pi-opoted  OuviFdivell 

|G'W-CC2l          ClaiiizyCieeh  miwrdu'ei:"  of  nmiepit                                        Fi^opoted  uluviFd  iv  eH 
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Tai  I  inqsStorageFadlilySfcbi  I  ity  Monitoring 

The  tEulmi^  stora^  fEiciLlystabilitymomtonng  plan  would  be  Ihesame  as  descnbedin 
Al  tentative  1 

Solid  WcSteDispQSci 

Solid  waste  disposal  would  be  tlie  seui^  as  descilbed  m  Alternative  1 

Z3.ll      Cl^icy  Creek  ReJoc^ion 

The  M-Pit  Mine  Expansion  on  the  noilhwest side  of  Ihemins  would  excavate  and 
itmove  approximately  1;300  feet  of  the  Clancy  Ci^eek  channel  and  associated  ^vetlands 
(Figure  i3-3i   Dmnignniiin^  operaticniSj  upslieainClaitcy  Creek si^irf ace  ivater  and 
g^^uiidwaler  flov^s  would  be  diverted  ai^oi^ind  the  pit  usuig  a  combination  of  a  pipe  and 
an  open-floAv  channel  [Figure  23-4)   Tl\eIelx^utedflo^v  would  i^ointiie  mainClaiicy 
Cieekchannel  dov^isti^am  of  the  M-Pit  a  total  distance  of  2^600  feet  ft-oin  Ihe  upsti^ain 
divereion 

A  cutoff  wall  for  groundwater  and  ahead  gate  would  be  constructed  to  divert  water 
into  a?,000-foot-longl6-u"Lchpipe  tl\atv^oi.ildbe  buned  below  the  gi"ound  suiface    Tlie 
headgate  would  bee  onstnoc  led  ^vitl\  a  spillway  to  divert  flov^s  ^atertiianthe  5-year^ 
24-houi"flo^vu"Ltothe  inuie  pit  This  water  would  be  mana^d  as  process  water  The 
dischai^ge  end  of  the2,OW-foot-longpipe  v^^ould  c  onvey  Clancy  Ci^eek  water  to  a 
constracted  open-flow  channel  begjnnu^g  at  ai\epbeinei"al  drainage  ontiie  northivest 
side  of  tlie  mine   A  bedrock  cutoff  wall  would  be  constracted  across  the  alluvial 
channel  of  the  epbemei-al  drainage  tobnng  gj^^uiidivater  into  Ihe  construe  led  channel 
(Figure  23-4)   The  constructed  open-flowchannel  would  cany  flow  ft"oin  Ihe  pipe 
dischai^^  and  flows  ft"oin  Ihe  ephen^ral  diMiiage  arouiid  the  i^emaimiig  bOO-f  oot 
peiinieler  of  the  iniiie  pit  to  tl\e  doAvnslie  ain  Clancy  Ci^eek  valley  The  open-flow 
channel  portion  of  Ihe  diveiBiomvouldbelinedto  pi^  vent  v^  ater  seep  age  iiitlie  ai^a  of 
the  mine   The  open-flowchannel  would  convey  ivaterfl^^m  Ihe  eplieireral  di"an\a^ 
andClancyCi^ekbackto  a  do^vnslieaini^coniiecti on  pomt^vilh  Clancy  Ci^eek 

Attl\e  end  of  minelife;  MontanaTunnels  would  use  apoilion  of  the  flow  in  Clancy 
Cieekto  assist ^vitl\  flooding  of  Ihe  iniiie  pit  Tl^eiemainingflo^vivouldbeusedto 
n^aiiitain  wetlands  along  Clancy  Creek  The  full  pit  lake  would  leachequiLbm^un  at 
elevalion5^25  about  two  centunes  after  inuiingceaseSj  and  no  si.iif  ace  ivater  outflow 
fi"oin  the  pit  lake  is  e>Yected  (see  Section  3  b,  Ci"oundv^ater  for  details  t_ 
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FIGURE  2  3-4 

Propoied  Action  Alternative  (H- Pit) 

Clancy  Creek  Diversion 

Wi^Hna  Tunnels  Praicd 
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Z3.12      Pen  Van  Creek  Relocation 

Southv^Euii  expansion  of  the  main  waste  rock  storage  area  woi^ild  cover  a  3,950-foot- 
longseclion  of  Pen  Van  Ci¥ek{  Figure  Z3-5)   The  present  chaimel  of  Pen  Van  Ci^eek 

extends  along  Ihe  base  of  the  exis  ling  waste  rock  storage  area   PenYanCi^eekis 
ephemeral  dmiiigdiyyeaisuiincBt  of  tins  reach  of  Ihestreani  Tl^  creeks  channel 
conveys  sti^amfloivs  and  stoiTnwaler  to  asedintentabonpond  and  Ihento  Ihesoutli 
pondivl^eititis  collected  ai\d  Ihen  used  ui  tl\e  nullnig  prccess   Suiface  waterflo^vs  m 
PenYan  Creek  do  not  leave  Ihe  imne  aita. 

Montai\a  Tunnels  woi.ildconsti'uc  t  the  divereion  channel  of  Pen  YanCreekarouiidthe 
base  of  the  waste  rock stora^  area  to  conveyflo^v  from tlie  PenYai\  Creek  drainage 
aiidstoimtvaterfroimvasterockstora^  areaslopes  totlie  existing sedinientab on  pond 
The  i^visedconfiijUi^atLonis  consistent^vitl\  the  function  of  Ihe  present  PenYan  Ci^eek 
channel   The  re  aligi^edchaniiel  would  be  1.440  feet  longpr  than  Ihe  natural  chaniiel 
fi"oin  tl\e  point  of  diversion  to  the  point  where  tl^ereconstracted  channel  uiteivep  Is  tl\e 
se  dimentalion  p  ond 

The  i^locatedchaniielivould  be  construe  led  u\tl\ecolluvialmateiial  of  tlie  Wood  Chute 
Flats  glacial  out^vash  and  woi^ildbe  desi^jiedtobe  epl^emei-al;  similar  to  Ihe  natural 
channel  Ihatis  to  be  replaced   Grouiidivater  flow  mtlie  PenY'an  Creek  draina^  would 
not  be  affected  by  tlie  proposed  mine  waste  i"ockstora^  ai^a  construction 
Groundwater  would  be  permitted  to  follow  its  natui^alflowpalh. 

Z3.13      Wetlands  Replacement  Plan 

E>Yansion  of  the  mii\e  pitthrougjilhe  Clai\cyCreekdi"aii\age  would  affect  wetlands 
aiidWateiT  of  theUS  {FigureZ3-3and  Ftgure23-4}  Juiisdicbonal  v^etiai\ds 
re^pjlations  apply  to  the  pi"oposed  chants    Plans  and  ai^as  for  wedai\ds  mitigabonare 
propose d  by  Montana TunnelSj  as  discussedin  App€ndi)C  A. 

CI  Jicy  Creek  WetigidsPisfurfajKie 

About 4  rr  aci¥s  of  deliiieated  v^etiands  ivouldbe  disturbed  as  pail  of  AltemaUve  2 
(Montana  Tunnels  200r}  Approximately?  b4  aci^eswoi^dd  be  excavated  andi^emoved 
bytl\e  expansion  of  Ihe  M-Pit  run  aiid  Ihe  i^locatedClaiicy  Creek  channel    An 
additional  2 13  acits  of  wetlands  would  be  temporarily  impacted  u\tl^  proposed 
wedai\ds  miligalionareainordertocon"plete  Ihe  proposed  miti^atLon   Montana 
Ti^innels  proposes  to  provide  5  13  acres  of  newnnligated  wedai\ds  u\  Ihe  broad  Clancy 
Creekvalley  downs  Ire  an\  of  tlie  itlccated  Clancy  Ci^eek  channel  tocoirpensale  for  Ihe 
distuitance  of  4  77  acres    Aivetlands  miti^atLon  i"alio  of  approximately  1  14  to  1  is 
proposed  for  Ihe  2  64  acres  of  wedaiids  that  would  be  excavated  in  Ihe  expansion  area 
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FIGURE  2  3-5 

Proposed  Aclcn  Ahernalive  iM-Pilf 
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The  watersupplyfor  Ihe  replacement  wedaiids  ivould  be  provided  by  sui^Eice  water 
aiid  u"tn.indwaterfltnv3  fromtlie  Clancy  Creek  diveisi on  and  Ihe  ephenieral  di^aina^ 
byway  of  Ihe  i^located  open-flow  chani\el   FoUov^Tn^clcBi^ire  of  ftiemine;  apoilionof 
the  flo^v  fli^ni Clancy  Ci^eek  would  contu^ue  to  be  diveiled  aii^und  ftiemine  pit  to 
n^auitain  the  do^vnsti^am  ^vetlands   Gii^undwater  aiid  suiface  waler  flows  ft^om  the 
ephemeral  drainage  would  flow  to  the  ^vedaiid  aiea   The  i^emainuigpaitof  tlie  Clai\cy 
Cieekfloivivouldbe  diveiled  into  the  rnu^e  pit_ 
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2-4         Alternative  3  -  Agency  Modified  Alternative 

Alten^atLve  3  would  be  similar  to  Alteinalive  2,  with  the  exceptLonlihat  specific  pro|ect 
inodific  aUoiE  would  be  mcoi^ orated  to  address  tl\efoUciivmgiirq?oitant issues 

*  h3ii#  A  Fo s t-clo s uxe  iiTLUiigenient  D f  t uluig^  ^hn^e  f  ^ ility s eep ige  bbied  dh  th£ 
re^ulH  of  wttei  qu ality mo lufc iing  diuing  the  5-y^bi  closure  p#in>d, 

*  hsueB    Co ntiD  1 0 f  IV md -blow n  dTi5 1  ii^o lu  tlie  Tailmgt  aiuitce  drniTLg  cloaiue, 

>  hsiieC    Creation  oi  anituxtl  aiLd  mo r#  fmu tiD nal  dond ntic  drainage  p attem  d n  the 
(i/a^te  rockstor^e  are  a  reclaaiii#d  suriace^ 

>  hsiieD    D  ev^lD  pnient  0  f  &  c  d  ntuLgonc  y  plui  and  operatio  nil  geo  c  lieiuij:  al  v€  niic  aho  n 
piDgiaxiTL  to  haiLdle  po tentitlly  ac id -g€ nei  atuig  tv  a? te  ii>fkbat#d  on  kinetic  te^t  results^ 
and  on-going  inonitDiing  of  iva^te  ni ateiitl  niuied  from  th#M-Fit  Mine  Exp  antiD n  so ne 
Selective  handling  ciitena  ba^od  on  the^e  test  lo^ult?  mu^t  nieot  timoly  m&teiiil 

hand  ling  requu#m#ntE  in  tlie  proposed  M-Fit  mine  plan, 

>  hsuoE    £s tiblishment  0 f  &  re^ ons tmc tod  Clanc y C reek f h annel  s o o n  aftei  commoncing 
the  M-Fit  Mine  E  xp  anE  lo  n  thaMv  o  uld  convey  the  SO-ye  ax,  24-honi  storm  event   Tho 
lined  uid  recon^tiTicted  open-floiv  c  hamiol  ci/ o  uld  be  lo^  atod  a  ^ufhc  le  nt  du  tuif  e  h'om 
the  mine  pit  run  to  emure  stabihty  and  thus  p i^o  tec t  ^tre amflo tv   ive Hands  and  hihonoE 

>  hsuoF  Imple  me  nt  atio  n  0  f  operatio  nil  and  goD  te^  hnic  al  mo  is  uxes  to  ensure  Clincy 
C reek flo TVS  do  net  enter  tlie  mine  p it  in  tho  futoio,  ind 

*  IssuoO    D  ev^lo  pnient  0  f  ul  ditio  n  al  mitig  atio  n?  roquixed  dniing  opoiations  uid 
i^clainatLon 

Propct specific  modifications  to  AlteiTiative 2  incoiporatedinthe  development  of 
AlleniatLve  3  ai^summan^ed  below 

Z4.1       Pefmit  Boundary  Description 

The  peirmt  bouiidaiy  around  Ihe  active  mine  aieas  would  be  sumlai^  to  AlteiTia&ve  2_ 

In  addition  to  the  boi^indaiy  areachaiiges  descnbed  under  AlteinatLve  2;  approxunately 
3b  9  acres  v^oi^ildbe  i^quii^d  for  tl\e  hillside  layback  re  quired  under  tins  alteiTialive  to 
reconstruct  the  Claiicy  Creek  di"aii\age   Tl^epexirat  area  for  each  alteniative  is 
pi^esentedm  Table  24-1  Allneiv  areas  encoirqjassed  by  the  extensions  of  thepemut 
boundaiy  ai^  on  land  o^vnsd  by  Montana  Tunnels. 
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TABLE  Z4-1 

no   ACTIOrJ   APJD   ACTION   ALTEHN  ATI  VE  5 

PERMIT  AREA  COMPARISON 

_,.       __-                                                 Permit  Area 

(Acres) 

■     C  hai  ge  ]  n  RB~mit  Area 
from  C  u  rrant  Pennit 
jAo-Es) 

AlTerratoe  1  -  No  Aj:tiffn(L-Pit  PIbuI                                     2  Hd  0 

NA 

A_^eivabve2  -Proposed  Ac tifln| M-Pit riinl           |             2.355  8 

241?  3 

A;;ez:^ti^  3  -  ^^euEyL^DdifHd  AltenuhTC            |             2,3S5  S 

2d1^B 

Nate?     N  A  =  iidt  ^pli£  ilik 

Z4.2        Talings  Storage  Facility 

The  coiistractLon  aiid  opei-alion  of  tlie  tEuhne^  stora^facJily  forAlteiTialive3  wouldbe 
the  same  as  descnbeduiMierAlteiTialive^^vitlitliefollowm^exceptLtnis 

■     H  TV  iter  quility  fro m  the  coiubui&d  diiui*  doet  not  meet  gro und tv  ater  qnaJity  ^t and ai^d s 
by  the  end  oHlie  cloture  pei'ud  Mo  ntana  Tunneb  would  niauLtun  the  south  pond  and 
hnei  E ys tern ^  continue  punipuLg  untie ated  ci/ ate r  into  tlie  p it^  d r  ti'e it  w itei  to  online  tlie 
diffhaige  m#et^  gronndTvitorquthtyEtarLdaid^dsEne  A) 

*  If  TV  ater  in  the  tulings  ttoiage  f u  ihty  c  o  nibined  draini  nieot^  all  gro  uiLd  ci/ at er  quality 
E  tand  aids  ^  Mo  nt  an  a  T  uiLnelf  Tvcrnld  hui  y  th#  ^d  uth  po  nd  at  re^ lun  atio  n  to  iwid  any 
snif ac#  w  atei  discharge  aiLd  fcmtuLuo  to  inonitoi  gioiuidrc  at#r  quthty  dniing  the 
process  of  taihng?  c o n^o hd ation ( Is ^ne  A) 

>      Md ntana  Tunnols  would  hnut  ci/ nid-blo tv n  dut t  horn  the  tailnig^  siuiac#  using  ui 
UTig ation ^^ tern  to  nTiuntaon  a  wotted  taolings  suxfve  or  other  dust  abitem&nt 
tochnology^  as  app  I'd  p  n&to^  until  s  u^h  tmie  thatvegotationha^  beonestabhslied  oi  du^t 
production  IS  otlienvise  c  emtio  lied  (Issue  E) 

Waste  Rock  Storage  Area 

The  constroction  aiid  operation  of  tlie  waste  rock  storage  aieaforAlteiTialive3  would 

be  the  saiiie  as  AlteiTialive  2  witli  the  following  exceptions 

*  Md ntana Tunnels  would  use  inieie  natural  and  fonf tid n il d endiitir  diaon^e  pattern 
on  the  loclaimed  Tvaste  I'd  c  k  s  to  i  age  area  surface  ehnunating  henc  he:  ( F  i  gures  Z4-1  sn  d 
Z2-4J  W  as  to  ro  c  h  4to  rage  aiea*  ivould  bo  tonstmct&d  with  a  tone  avo  ^lo  p  e  steeper  it 
the  top  and  loss  steep  at  the  bottom^  to  piovido  a  natoi tl  lo o king  and  f unc tionnig  ^ys te m 
llssne  C) 
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FIGURE  2-4-1 
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■      Ud ntuii  Tunnels  would  contuine  to  f d n? h~uc t  the  ivute  lockstorL^^  u'c^  u^uig  hit 
height?  dMO  ieet  li  in  Mteniiti^e  IfhsueC) 

*      Md  ntuii  Tunnels  would  develop  a  c  d  ntuLgenc  y  p  lin  to  segiogate  po  tentully  u  id - 

geneiitiiLg  ci/a^te  rocku^ing  ui  d p er&tio ml  geo clienuf  ^ venfu: itio n  pro gi uu^  uid  either 
|l)^ontmu#  to  en^tp^ulate  potentially  ac  id -generating  w  as  t#  ro  c  h  m  the  ivaste  i^ock 
Eloi^e  axe  a  ort  2 )  b  ackhll  po  tenhtlly  acid -generating  wa^te  lo^kfai  d#teiniined  by 
Etahf  aiLd  Innetic  t#E ting ) into  the  niuie  pit  titer  c#e^ atid n oi  ininiiLg  and  pnoi  to  lalce 
iomittio  n  to  hnut  0  xid  atio  n  d  i  Ihif  wule  rockfl^sueD] 

Z4.3        Redamation 

Aspects  of  nime  i^eclainatLon  for  Alternative  3  ivould  be  aumlar  to  AHeiTialive  ?  ivithtl\e 
exception  of  the  relocation  ai\d  reclamation  plans  f  or  Clancy  Citek  (see  Sec  Hon  2_4_6)_ 

Z4. 4        CI  ^xy  Creek  R^  ocati  on 

For  Al  tentative  3^  tlie  liillaide  above  the  existuigClaitcy  Creek  channel  mtlie  vicinity  of 
the  mme  pit  [36  9  acres)  would  be  laid  back  atlhebegjnnin^  of  the  M-Pit  Miiie 
E>YaiEioiv  approxlmately4EInlJllon^:ublc  yards  of  e^avated  reck  from  the  layback 
would  be  hauled  totlie  v^aste  rock  storage  aiea   The  exisliiig  waste  rock  storage  aiea 
and  a  40  5-acie  contmgeitcy  v.? aste  rock  storage  aiea  have  sufftcient  capacity  to  stoit 
rock  from  tlie  layback. 

Montaita  Tunnels  would  move  the  hillside  above  the  channel  300  feet  back  from  the  pit 
lim  to  provide  peiTnanentsti'iactiiralii\tegjilyforthecoi"isti'uctedClancyCi¥ekchai"Q"Lel 
[Figure  24-3)   The  natural  slope  above  the  i^located  channel  would  be  laid  back  at  a 
2h]v  slope  during  opei"alions_  Soil  would  be  salvaged  from  the  layback  slope  aiidi^ised 
to  reclaim  tl\e  filial  slope  suiface_  Tlte  distuibed  layback  slope  and  slie  am  channel 
bench  aie as  would  be  i^eclamted  to  create  anenvironirtenttliatclcBelymatclies  existing 
conditions  along  the  Claiicy  Creek  drainage  and  suirouiidnig  hillsides    To  induce 
erosion  ft^om  the  layback  slope  and  improve  the  aesthetics  of  the  layback  slope^ 
divereion  ditches  would  be  installed  at  the  top  of  the  slope  layback  and  die  layback 
slope  would  be  desigjiedivitli  a  dendiitic  dramagp  pattern  and  a  concave  slope 

Afterexcavalionof  tlte  layback  and  sti^am  channel  bench  is  conq^lele.  an  open-flow 
channel  would  be  constructed  ^vitliin  the  bench  and  ai^oundtliemmepittltatv^ould 
mimic  the  present  Clancy  Ci^eek  channel   The  overall  goal  would  be  toci^ate  a  stable 
stL^am  channel  that  would  convey  a  desigjifloiv  equal  to  the  1  in  20  year  return  pen  od 
24  houi'stoiTn  event  Excess  stoiTnfloiv  would  be  divertedmtotlie  imiie  pit 
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FIGURE  2.4-2 

Agency  Modified  Allematve 

Clancy  Creek  Diversion  and  FJnal 
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A^vetlands  rmti^atLon  ai^a  would  also  be  developed  onClaiicy  CreekdoivnstreEunof 
themmepit  at  tins  tin^    Pre limuiEuy  desire  fortlie  conslrLicted  channel  and  v^etiEU\ds 
mitL^atLon  ai^aare  providedm  Appendix  A  _ 

Once  new  vegetation  for  the  constracted  open-floAV  chEuinel  aiid  ^vetlands  nittgation 
ai^ahas  be  gun  to  establish  ilselfj  floivmtheexistingClaiicy  Creek  chEuinel  would  be 
roulediiitothe  iiev^  chaniiel  at  a  point  of  divereion  onClancyCi^eekupslreainof  the 
mute  pit  It  15  Eu^tLcipatedtliat  activities  related  to  Ihe  hillside  layback^  channel 
constractLoii;  ^vedai\ds  nuligalioni  slope  i^clan^alioni  and  le-routm^  of  Ihe  exisliiig 
ClEincy  Creek ivouldbeuniinnie dialely upon miliatLon  of  M-Pitactivilies,  Eind  would 
be  completed  in  less  tl"Lai"L2  yeai^    The  restored  channel  Eueaivouldbefeiicedto 
discoui^age  cattle  gr^^S  ^"Ld  otherchEinnel  distuitances  m  order  to  piesei've  habitat  u\ 
the  long  teiTTL 

The  n\anagpn"tent  of  ClEU\cy  Creek  surface  water  would  include  tlie  folloviong 
n\odifK  alions  ui\der  Allen^ative  3 

*      To  pi'd  tec  t  w  etlaiid^  Biid  fi^heiie^  MDntBiiiTmiiLels  ^vould  iilc  o  i^?  o  i  ate  i  design  for 
EtToini  flffw  tli&t  IS  sinulflx  to  the  present  Clancy  Ci#ekdrairLige^#>[fept  tlioneiv  channel 
EVDuld  be  lined  tD  hnut  seepage   |  Issue  E] 

»      The  Montina  TuiuieL  diveisio n  stnic hue  o n  Clanc y  C reet w o uld  be  enhanced  to  entui^e 
it  remuns  abuiier  to  fifh  nugr&tio  n  ul  the  fu tore  1 1ssu£  Eft 

«      Ma ntana  Tunneb  would  nupleiuent  o peratio nil  o p en  p it  nmung  measures  to  achieve 
and  ni aint am  Ifl ng-t#mi  Clingy Cieok  s tatihty  aitorcbsuro  ts  onthnod  in  tlie  Knight 
Pies  old  s  tihility  ass  es  s  ment  ( Montana  Tunnels  20  D7)  In  part  s  tabihty  le^uixenients 
include  loiv-d  am  ago  blasting  practices,  tggressivo  gro  und  tv  ater  depioss  una  atio  n  and 
uuplemont  atio  n  0  f  a  proactive  goo  tethni^  al  mo  nito  nng  program  |ls  s  ue  F]  Thoso 
practices  wduM  enfiiio  th&t  the  i  ec  o  ns  true  ted  Cluuy  Ci'eok  channel  uid  allfloTV  less 
thin  tho  design  flow  do  nat  onter  the  muiopit  in  the  future 

StcbilityAssasmgit 

A  stability  assessnientivas  ^:ondllctedby  Kni^tPiesoldforlhe  pr op  csed  Clancy  Ci^eek 
channel  (Montana  Tunnels  2007]   The  asaesamentiiidicatedtliat  localised  loosening 
ai\d  raveling  of  sn\all  blocks  along  tl\ei^per slope  beiiches  maybe  expected  dining 
rniiie  operations  aiid  after  closure,  ai^dtliat  the  lowest  factor  of  safety  of  1  4  would  be 
lelatedto  a  'cnbcal  failuie'  surface  situated  approxunalelylOOfeetft^omtl^eci^stof  tl\e 
pithighwall-  Toensi^ire  long-teim  stability  for  tl\e  sire  ainchani^el  diveiBion.  the 
channel  would  be  constructed  on  a  bench  300  feetivide  extending  back  from  the  mine 
pitciest  Tl\e  hillside  above  the  channel  would  be  laid  back  at  a  2hlv  si  ope   A  buffer 
distance  of  200  feet  bettveen  Ihe  pit  iiin  and  tl\e  channel  would  be  incorpoi-ated  to 
provide  additional  secuiity  for  the  chani\el   The  ClancyCi^ekchaniielivouldbe 
constracted  approximately  50  feet  from  tlie  laybacktoe  iFigure  23-3  and  Figure  Z3-4) 

2-56 


Chap  ter  2  Aftemati  ve  3 

to  ensure  tl^atiixk  aiid  soil  tl\at  mi  ^itslougji  from  the  slopes  above  do  not  block  tl\e 
channel 

The  stability  assessntnti^ort  alstn^ecommended  low-dan\age  blasting  u^oundivater 
depressuiT^ation.  and  ^olechmcal  monitomig  to  ensure  stability  for  tl^econslruc  led 
open-flo^v  channel  f or ClancyCitek   Tl^ese  measures  aieuicluded  as  miligalioiEfor 
AlteniatLve  2  aiid  are  discussed  ui  detail  in  Section?  4  B 

Z4.5       Topography  ^er  Mining  and  Redam^ion 

The  top  ocj"^hy  after  nninmgai\d  reel  ainati  on  would  include  tiie  following 
n\odific  alions  uiider  Allen^ative  3 

■  Al  the  beguuiuLg  of  the  M-Fit  Min#£xpuiiicinMDntBii&TiuirLels  ivduld  move  Ihe 
hillside  ibcive  tlie  ^liBiuLel^DO  iee  t  b  afk(  F  i  gure  Z4-2|  from  the  pit  iuitl  tD  pioTide 
p#nu  anent  ttmc  tui  al  uitegnty  id  1  the  ccm^tnicted  C  laiu:  y  Creek  c  htiuieL  ThiE  chingein 
topo  gi  &p  hy  ^v  d  uld  b#  peiTi7LUi#nt  uid  tliei&faie  reniaiTL  aftei  luiTLiiLg  and  i#c1biii  aha  n 
activities  are  c d niple te  | hs ue  F) 

>      Md ntana  TuTLii#l5  WDuld  coiiiigui'e  tlie  suxiace  of  wt^te  lock storage  ai#ai  ai  described 
m  Section  2  12  ah ve  ( Is Ene  C> 

Z4.&       Operational  Geochemical  Verification  Program 

An  Opel-atonal  ge^chenical  venftcationivould  be  required  as  part  of  AlleiTialive  3    Tlie 
geochenical  venftcaton  program  is  discussed  in  detail  in  Sec  ton  3  5  3  3  and 
sumniansed  below   The  opei-alional  geocltenical  venftcationprograirLV^oi.ildnotbe 
static  or  inflexible   The  program  v^ould  be  flexible  enouei\  to  respond  to  datalrendsr 
changes  m  inf onna&onal  reqiui^emenls  and  sile  specific  situations 

■  Md ntana  Tunnels  would  coiituine  to  test  th#  g#o chenui tiy  o f  the  o i#^  t ailiiigs^  uid  ^vaste 
lockdiuui^  opeiitiDiii    D#tuli  of  the  Tva^te  n>f k  c hu ac ten^ itio n  pro gi uu  u'e  provided 
ui  Appendix  D    The  pieduztiom  df  the  exis tiiLg  geo c henuf  al  model; s  | would  be  veniied 
based  on  o p#ratii>nalg#oc hemic  aid ati  and  touting    G#o chemic  al mci d els  could  be  lEnm 
TV  ith  0  p  ei  ational  d  ata  to  veniy  exis  ting  geochenuc  al  mo  d  eli  |IsEiie  D| 

*      Md ntana  Tunn#l5  would  momtoi  tulings  ^toiage  f v ihty s#ep  age  w  &t#r  qn ality f o r 
selected  g#o c hemic  al  p axaiTLe teiF  diixing  tailnigs  c o ni o hd atid n  uid  d#iv  atemig  ( tulnLgs 
c 0 iii 0 hd atid n  would  occur dunng  th#  ^-ye ax clo eiu# perio d  and  is  anticipated  to 
contmue  for toveiil decades  theio af t#r| to  evaln&te  the  po tential for oxid ation o f  t ailings 
m&tentl  and  future  acid  ro^kdiun^e     {I^sue  A\ 

■  Me ntana  Tunnols  would  c o lle^ t  o poratid n al  geo chemic  al d ata  uid  conduct  testing  on 
m&tentlfrom  tho  layb ac k requu &d  to  comtmct  tlie  Cluic y Creok ^ lo ^ui'e  chtniLel  to 
assess  p o tential  ki ng-teim  Clanc y C reek w ^ter  qu ility iss ue s  ( Iss ue  D ] 
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MontEumTuTinels  wouldinonitortailini^  water  dischEUfpd  to  Ihepit  aiidpost-muiing 
pit  lake  water  quEdity  duimg  the  ^-yeai^  closure  peiiod  to  veiify  tEulm^^  stora^  fEiciLly 
seepage  water  quality  pi^dictions,  EU\dto  veiifyurq^aclr  itlated  to  pit  lake  water 
quality  All  v^ater  quality  and  ge^chemical  dataivouldbeevalualed  at  the  end  of  Ihe5- 
year  closing  penodj  and  IhemomtonrLgprogj-amitquirenienls  would  be  adjusted  by 
DEQ  aiidELM.  as  needed   The  momtonngprogj-am  would  continue  to  be 
implemented  for  atune  peiiod  detennined  ^propnatebyDEQ  ai\dBLM  [Issue  A)_ 

Z4.7       Stability  Requirem^ntsfor  Clancy  Creek  Clo9J~e  Channel 

The  stability  assessn^nt  conducted  by  Kni|J\t  Pies  old  for  tlie  northwest  pit  In  giiwall 
aiidtlie  pr op osedClancyCitekchaniiel  recommended  olher  nieasi^ires  toensmt 
stability  (Montana  Tuniie  Is  2007]   These  recomniendations  v^ouldbe  mcoipoi-atedu^to 
AlteniatLve  3  aiid  are  sumn^ansed  below 

*      Low -1  axfLige  blit hng  w D idd  be  caxned  out  for  the  fuialpit  higlici/allE  mordei  tD 

muntuii  the  integnty  o  f  c  ah  li  bene  he^  and  aJloTV  them  to  c  o  iitairi  fatuxe  roc  Id  alls  and 
ravehng    Mo  nt  aii  a  T  luinels  ivcrnld  continue  la  c  d  nd  uf  t  bla^tuig  tntli  inoidei  to 
Dphnuse  bla^tuig  prach^e^  inTiprove  the  reliability  oi  c  ate  h  benches  ^  uid  mnunu^e 
bluiing  du  tub  uif  #  to  the  pit  h^h^vaJl 

>  GronndTV  &t#r  d  epres  ^miz  ation  w  D  uM  be  roquued  alDng  the  iid  rtlici/ es  t  p  it  higliTV  til 
dmuLg  opeiations.   A  c  o  inbin&tiD  n  o  f  v#rtic  al  p  iimp  uig  tv  #lli  and  hon^onttl  d  rain^ 
(vould  bonsed  to  i^emovogroiindtvatei  doivn  to  20 D  feet  w itlim  the  upper  slopes  *nd 
IQO  ieet  in  the  la  Tver  ^Icpe^ 

>  Geo  lee  hiuc  al  mo  nitonng  TT  onld  CDntinue  dniing  operatiDiu    Surface  pn^nu  cvould  be 
uut ailed  tlcrng  Ihoneiv  ud rtlici/ es t  p it  iim  a^  ^vellu  it  lo^ ttiDns  where  potential 

ui^t  ability  h  as  been  identified    Pus  m  3  uiveying  piesonietei  luoniloiing   and  uiEpection 
mapping  ci/ould  conhnuo  it  rogulax  mtorvtls  lo  develop  a  c o niprelion^ ive  locDid  ot 
high^v  aJl  dofomTL&tiD n  Dala  should  he  evaluated  onuiongouig  ba^if  tD  enable  the  early 
dotoc  hon  oi  nut  ability  uid  allDcij  for^aie  mining  opeiatiom    Pus  m  niD  nilo  ling  CDuld  be 
muntaoned  on  ales^  f req^nent  s ched ule  after  closure 

>  The  2h  1 V  upp erliyb act  ^ lope  above  the  c lo snre  rhannel wonld  be  developed  in 
bed  1*0 ck  and  the  slope  tniia^e  would  be  le^laimed  ^v ith  s o il  re^ o vered  dunng  the 
layb  ac  k  c  0  lis  truf  ho  n. 

>  Ills  recognized  thai  there  is  a  certain  amonnl  d  f  geolo  gic  aX  goD  tef  hnif  aX  uid 

D perahonal  unc ertunty  m  any p it  o p ei itio n  and  ilci/ould  bepindenl  to  assume  that  an 
ad  d  itiD  nal  layb V  k  m&y  be  necessaxy  along  the  new  no  ithiv  est  pit  nni 

>  A  c 0 nf eptutl  sec tion  D f  a  rec d mmended  closure  layb afk bene h  includes  abenchividth 
(from  layb atk  to e  to  p it  run > eqnal  lo  300  feet  with  a  50 -io o t-wide  ro c kf til  p ro tec tiD n 
^cne  ci/ith  asmgle  ti  ac  k  I'd  adw  ay  a  ^0-foo  I  c  hannel  w  id  tli^  and  1 20  0-foo  l-ci/ id  e  buffer 
Eone  to  the  pit  iim_ 
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■      Apprcipnite  gioundwitei  cutoff  and  collec tiD n  lue a^ure^  for  th#  np d ited  tltenittiire 
po4t-rlo4Uje  Clanc y C reek ^h aiLneL 

Z4.8       Addtional  MitigAons 

Additional  imti^atioiis  ^vei¥  identified  ?a\d  ai^uicludedui  Alternative  3  [Issue  Gt_ 
Additional  mitigations  mclude: 

*      DiuuLg  re^ lun  atio  11  d  f  tli#  tuling?  s  torag#  iicility  ^uii  a^ e  the  pltc  ement  d  f  f  &p  nialenfll 
imy  I'e^ult  iiL  later  b1  d  15  plu  enieiit  0  f  uiid  eilying  ^lime^    It  may  b#  nee  es  s  axy  to 
uiipl&n7L#nt  lEite  spocifu:  dew&teiuLg  plui  tD  reduce  tli#  fluid  it  y  oi  the  sluues  to  a  level 
where  the  capping  lu  atenal  c  an  be  placed  ci/ itho  ut  d  i5  plu  eiueiit  o  f  theshme^    If 
d#ci/ateiing  of  th#  Ehn7L#E  cannot b#  uhi#ved  ci/ itho ut d elays  to  th# dipping  plui  |l|ui 
tg#ncy-  ippioved  g#D textile  liycrwouM  be  added  to  the  cap  design tD  create  a 
i tmc toxtl  biidgo  o vei  less  stable  aioas  of  the  t ailings ^  i>r| 2 ) t ailings  slim#s  Tvonld  be 
pnnip#d  into  the  nimopit    The  choice  u f  niitig atio n tv onld  hl^olybe  ba^ed  oncost 

»     Diffeiontial settlement  of  the  tailings  ci/ould  occur  af tor  the  nutitlcap  is  installed    In 
Didei  to  manitain  the  desired  drainage  pattern  of  the  loclaimed  tulings  stoiage  fuihty 
snifaco  additio  n  al  c  app  ing  in  atenal  o  n  low  u'eas  oi  the  I'e^lainied  sniia^ o  w  d  uld  be 
neodod  to  compensate  for  this  settlement   Md  nt  an  a  T  unnels  would  ostahlish  alOO-foot 
by  10  l?-fD  D  t  surrey  gild  on  the  tailm^  stoi^e  f  ac  ihty  s  uxf  u  e  aitei  opeiatiDns  ^etse  and 
befoi'e  the  cap  lo^kis  plved    Tlion  as  the  cip  rock  is  placed  the  gnd  would  ho  checked 
to  ensnio  tliorequuod  amonnt  Df  cap  lo^k  and  tho  desired  grade  is  achieved    Mont  ant 
Tunnels  would  havo  to  wait  until  the  iut]o  nty  o  f  s  ettlomont  otc  urxod  beiore  tlie  24 
uuhes  oi  soil  IS  placod    The  giid  Tvould  be  checked  again  to  verify  tli&t  the  24  inches  oi 
soil  have  beenplued     Any  lo ng-teim  c d ntmued  sottlement  would  requno  ulditionil 
^oil  to  be  placod  tD  reestablish  tlio  grade    Mo ntana  T unnols  Tvonld  lepoit  tlie  results  ot 
the  sni~vey  annu  ally  in  the  annual  leport  to  tlio  agencies  and  provide  d  o  c  ument&tiD  n 
that  the  leclunation  gradient  hu  boen  loes  ta.blis  hed  on  the  tailings  stoi^e  facility 
sniiaco 

»      Imparts  tD  big  ganie|doei  and  oik) dunng mine  operation uid  following  mine  cIosuie 
Evould  be  mitigated  by  limiting  mo  to  ns  ed  ti  ivel  in  nupo  itant  w  inter  and  summer 
ranges    In  addition^  the  null  waxehDuse  office  buildings  lahoiatoiy  and  tivo  outside 
stoi^e  buildings  would  he  donated  to  the  Jefieison  Local  Development  Co  rpoi&tion 
Evith  the  le  quuement  that  D  nly  existing  build  mg^ites  would  be  used  and  til  other  tie  as 
Evould  bereclanued. 

»  5ite24JF1325  would  be  cvoided  If  avoidance  u  not  possihle,  *nMOU  would  be 
developed  between  Montana  Tunnels  the  ELM^  uid  the  Montana  State  Historic 
Fres  eiv&tio  11 0  file  e  to  mitig  ate  imp  af  ts. 
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Z4.9       Contingencies 

Contm^ncies  urplententedto  address  undesu-able  resulS  fi"tnn  monitoiii^g  descnbed 
above  woi^ild  be  addressed  in  bonding  but  ait  not  considered  part  of  dus  alleniative 
Potential  contingei"LCies  are  discussed  in  Chapter 3^  if  itquutd. 

2.5  Related  Future  Actions 

Related  future  actions  are  these  itlatedto  Ihe  Proposed  Action  by  location  or  type    For 
this  EI5;  odierntetal  mme  pii>]ecl5  injeffei^on  and  nearby  coi^inlies  v^ere  considered  for 
evaluation   Subdivisions,  ElklioinGoldfields  pii^posed  Golden  Dre am Pii>]ect;  located 
20  miles  to  the  south  of  Montana  Tunnels  MmC;  aiidthe  inqjending  closure  of  tlie 
G olden  Sunligjit  mine  have  been  establislied  as  related  futuit  ac lions  for  tins  EI5 

2.6  Alternatives  Considered  But  Dismissed 

Two  constractLon-detail  project  modifications  ^veit  discussed  ai\dconsideitdby  the 
agei^i^S;  butv^ere  dismissed  from  detailed  aiialjnis  These  project  modifications  ai^ 
discussed  beloW;  along  v^th  tlie  i-alionale  for  dismissing  them  fromi  detailed  analysis 

AaderJeFormdJonof  aPosl-Mininq  Pit  Lake 

The  opbonto  accelei-ate  f  oimation  of  a  post-mining  pit  lake  bypuirpii^gv^atertrom 
PiicklyPearCi^ek  andSpiingCi^ekv^as  considered  m  order  to  inci^ase  pit  IngJ^wall 
stability  and  create  areducmgenvii"onmentforinsi.datin^tl"Le  sulfide-containing 
miiiei-alised  diatreire  in  Ihe  lower  In ejw^  alls  of  Ihe  mine  pit  Tins  opbomvas  dismissed 
because  Ihe  same  eftect  would  be  achieved  by  natural  raveling  and  slouglnn^  of  rock 
wilh  louver  sulfide  contentft-om  Ihe  upper  pit  In  gjiwall  as  tlie  pit  stabilises 

Casibiaslinq to  Reduce  Pit  H  iqhwdls 

Caslblasdng  of  pit  hi^Jiwalls  to  reduce  upper  pit  In  gjnvall  slopes  was  considered  to 
accelerate  pitfilling  and  cover  sulfide  rcckattlie  bottom  of  Ihe  pit  as  soon  as  possible 
ai\d  ii\ci^ase  1  on  ^-teim  pit  stability  However,  castblastu^gwas  dismissed  because 
sufficient  rock  would  naturally  ravel  from  bene  lies  along  Ihe  pitlnejiv^all  to  cover  Ihe 
bottom  of  Ihe  pit  di^imigthe  5-year  post-closure  penod  widiouturfilerrenting 
additional  blasliitg  activities 
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Affected  Environment  and  Environmental  Consequences 

liifomiatLonpi^esente  din  this  ch^terdescilbes  Ihe  i^levantresomve  coHqDonenls  of  tlie 
exislmgenviroiiirent   Onlyresounres  that  could  be  affected  by  the  aHeiTiativeS;  ortliat 
could  affect  tl\e  alternatives  if  impleinented,  ai^  descnbed.  Data  and  aiialyses 
pi^esenledui  these  sec  lions  coirespondv^thtlie  impoitance  of  tlie  impact  and^vitli 
conceiTE  i"aised  dining  Ihesc oping piixess    Thefolloiviiigresounze  ai^as  are  pi^esented 
mthis  chapter    ^ology  aiidmmeralsr  gpotechiucal  engjneenn^  soils,  ve^ta&onand 
itclamatLoix  geoclieimstiy^  ej^oi^indv^ater;  si.iif ace  ivatei;  wedands.  ivildlife^  fislieiles 
aiid  aquaticS;  aiid  socioeconomics 

After  Ihe  enviromnent  of  eachiesoinve  liiat  would  be  affecledhas  beendescnbed;  tlie 
unpads  of  tlieM-Pit Mine  Expansion  Pi aix  and  olher  aHeiTiatLves  ai^  discussed, 
including  the  direct;  indirect^  and  cumulative  affects  foreachi^sounze    Ineveisible  and 
inline vablecommitn^nts  of  lesounzes  ai¥  also  descnbed   The  text  includes 
descnptioiis  form^acls  andi^esoi^iKes  relevant  to  identified  issues  of  concern  (Section 
1  7)   Cumulative  unpads  are  idenbfied  oiilyivhei^  Ihei^is  a  reasonable  bkelihood  that 
the  alteiTiabves  would  have  acumula&ve  orincren"tentaleftKtwith  other  pi^eserit  or 
itasonably  foreseeable  adions. 

3.1         Location  Description  and  Study  Area 

The  propctlccaUonand  ass  ocialed  study  ai^a  for  Ihe  Montana  T\iiinel5  Mine  was  fii^t 
discussed  mtlie  ]9Bb  fmal  EIS  on  page  1-2   Amq^  sho^vinglhe  propct location  and 
study  ai^a  was  piKentedmFigui^  3-1,  page  n  of  the  19B6  final  EIS[D5L19S6)    The 
study  ai^a  fortius  EI5  is  couqD  arable  to  Ihe  study  area  identified  u\tl^  1^86  ftnalEIS 
In  ^neral.  the  study  are  a  for  this  EIS  includes  all  lands  and  i^esources  withiii  tlie  mii\e 
peiimtbouiidary,  plus  tl^cse  additional  areas  identified  by  teclinical  disciphnes  as 
"resouive  analysis  areas"  that  are  beyond  Ihe  mine  peiTmt  boundaiy   Resoi.m:e  analj:^ 
ai^as  are  identified  ii\  Ch^ter  3  for  each  technical  discipline   By  definitionj  the 
resource  aiialysis  aitas  Ihat  extend  beyond  tl^enunepeimitboui^daiy  are  included  in 
the  "study  area"  for  Ihis  EIS- 
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3^2  Geology  and  Minerals 

This  section  summanzes  ftie  i-egjonal  Eu\d  site  spec ifLc  ^ologjc  seCtuigof  theMontflna 
Tunnels  deposit  aiid  die  inineralresouKes  i-Jitiunthe  mu^epenmtarea 

3,2.1        An^  as  M^hodB 

Tfie  affectedenvu^omnentfor  geology  And  minerals  ivas  discussed  m  tl\e  19Bb  fuial  EIS 
on  page  lll-l    TheurpaflE  to  geolo^  Eu\d  niuierals  frompenmttmgtl^e  onginal 
MontEma  Tunnels  pi"oject  Tveie  disci^issed  m  the  19S6  final  EIS  on  page  IV-1    TheM-Pit 
Mu\eEypansiomvould  continue  to  distuittl\e  san^  geologic  nnits 

AnJygsArea 

Tfie  study  area  for  inii^ei'flli^esoi.iKes  includes  unconsolidated  valley-fiJI  deposits 
(alluvn^imandcolluTiuin)  ai\d  bedrock,  including  inuie  able  ore  i^sei'ves  and 
sun^oi^indingTvaste  i"ock  Tvilhm  the  muw  pit  aieaand  other  bedrock  xvidiinftiepemTit 
boundaiy 

Infonndion  Sources 

The  descnption  of  tfie  geologjc  setting  and  analysis  of  mineral  lesoi^irces  in  the  Montana 
Tunnels  ai^ais  found  in  OpeiittngPeimil  00113  for  Ihe  Montai\a  Tunnels  Muie 
(Montana  Tunnels  200r}  and  geologic  rep  oris  by  Sniedes{1^^2}  and  Sillitoe  and  Othei^ 
(19B5)   Mu\eral  leaounze  mf  oin:iatLon  was  supplemented  by  otiierrepoifc  byRoby  and 
Othen  (]9f>0)  ai\dBecraft  andOtl\ei^  <1*^3)  Mostmine-specifn:  economic  data  were 
obtained  from  Ap  olio  G  old  Coip  orations  (Ap  olio  G  old  }webEile 
http  //\vvj\v  apoUo^ldcom 

M  dhodsof  Andygs 

Geology  ai\d  muiei-al  i^es  ounzes  weie  analyzed  by  a  leneiv  of  tl\e  existu\g published 
and  ui^ublished  Lierature  ai\d  application  of  a  basic  knoT\^ledge  of  minuig  methods, 
practices.  ai\d  operations  and  lheirm"pact  on  Ihe  environment 


52 


Chapter  3 


3.Z  Geology  and  Minerals 


3.2.2        Affected  Environment 
Rgjond  G eolcKJc Setting  and  Hisiof^ 

Intrasive  recks  of  tl\e  Bewilder  Eatliolilh (Butte  Quails  Monzorate}andeKtL'U5ive 
volcaiiic  iiKks  of  the  Elklioin  Mountau\  EindLov^land  Creek  Vole  anics  domuiate  Ihe 
i^ijonal  gf  ologc  setting  of  Ihe  Montaiia  T\iiinels  EU¥a( Figure 32-1}  Tcble  3.2-1  hsts 
the  rock  uiiilsuitlie  Montana Tuiiiie Is  Mute  Eu^a   Tl\e  gpologjc  rcckumts  ai^  listed  m 
order  ft^om  youn^st  to  oldest   The  regional  geologic  settingivas  descnbed  in  Ihe  1936 
final  EI5  Qnpa^III-] 


TABLE  3.2-1 
GEOLOGIC  ROCK   UNITS  IN   THE  M  0  H  T  AH  A  TUIJ  N  ELS  M  1  H  E  AREA 

Geologic 
Urut 

Age 

Brid  D  escriptiDn 

beimig 
QuutE  L^te 
Dilxs 

Middle  Eocene. 
45  Id  50  million 
yeu5  old 

Dilxs  nrith  phenori^iE  dI  qnuts^  pltgjUirlflse  ud  bkhteiiL  t 
muzi'o  ti^ystaUine  matiix  typu:  aHy 50  ieet  but  as  nwuzhisloCI  feel 
^vide 

Lowiind 
Creek 

VdIceiius 

Middle  Eorene. 
4E  Id  50  niilliDn 
y^XM3  old 

Vo  Ic  flmc  depoiifc  of  welded^  ci}5tal-iizh  qufliiz-lcbhc  ^Tumbntes 
and  tsh  flo  nr.  contanunj  £l  ^gjiueniE  Df  Ellduni  Vok  anic^  probably 
oi^in&brg  from  the  Montana  Tunnels  diati'eiue 

Upper 
Menibei 
EllJum 
MdUTLtaiTL 

VolCfllUES 

L  ite  Crel&jzeons. 
OS  lo  7^  nulliDn 
yeu5  old 

Fliinally  depDsiled  ande^itic  clifti:.  and  toff aceo  U5  tiltitonef  and 
s ands tonet  denved  fiom ei^o^ifln of  oldei  vo L: anu:  rock  locally 
e>dubitmg  greensc  hist  metuuo  iphisnTL 

Middle 
Menibei 
EllJum 
MouTLtaiTL 
Vok  aiuizs 

L  lie  CielaEcons^ 
tiS  lo  7^  nulliDn 
yeu5  old 

Extrasnre  TO  1e  aniE  rh^lilir  or  quaii^-lilitiE  ^^umbntes  and  ash  flow 
deposits 

Bcmlder 

BathAlitlL/ 
Eutt#  Quart 
Mo  nsDiute 

L  lie  Cietueons^ 

OS  lo  7^  million 
yeu5  old 

Quuiz-mo  isonite  po  iphyiy  with  snuH  co  n^osite  Ih  dies  o  f 

alaskile.  iplile,  ud  pegmatite  in  bai'deifajzies 
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FIGURE  3_2-l 
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iQcd  GeolcKJc  Setting 

Str^'^Bfs  h  y  an  d  th  e  M  ontana  T  u  nnef s  D  i  atreme 

The  Montai\a  Timnels  ore  deposit  occt^ub  ivitlTui  a  steeply  dippu^guitgularcj^ondncal 
zone  of  altei^d  ai\dbreci:iated(bii>ken}  volcanic  rock  of  Eccene  age  called  a  dialrenie 
(Fi^M^33-l)   TheteiTn'^diatL^eme''  is  Ihe  generic  naire  forzoiies  of  broken  iixk 
produced  by  mtiiisive  or  vokanic  gas  explcBions   These  e>^losions  typK  ally  vent  all 
the  way  to  Ihesmface  and  aitfolloAved  aLncet  immediately  by  a  collapse  of  n^atenal 
backu\to  tiie  subsidingft^agpientediiKkcolunTn 

The  Montana  Tunnels  dialren^is  the  neck  of  an  extinct  vokanO;  the  top  of  whichhas 
been  eii>dede>Yosing  deeper  poilions  of  tlie  volcano    The  vokanoivas  created  by  Ihe 
venting  of  built-up  gas  pressui^  on  top  of  molten  i"ock  at  deptli   As  fttemoltenmass 
rose  tl"Qx^ugJ"L  tlie  eardi  s  ciTJst  ai\d  readied  shallower  deptiis,  Ihe  gas  pi^essui^  at  the  top 
of  tiie  mass  built  up  to  apomtv^here  it  exceeded  tiie  edacity  of  Ihe  overlying  rock  to 
contain  tlte  pi^essui^_  Once  thezoiie  of  weakness  was  encountered,  tlie  pi^essui^  was 
released  as  a  violent  gas  e>Ylosion  that  shattered  aiid  mixed  tl\e  overiyuig  column  of 
rock  on  lis  escape  to  thesuiface   In  Ihe  Montaiia  Ti^innels  dialreme,  Ihis  explcsionis 
evident  by  laife  blocks  of  neai^suiface  volcanics  andtlie  pi^sence  of  caitonised{and 
locally  mmei-alised) logs  i^/itliin  tlie  dialrente   Diab^enKS  ai^  often  considered  gi"ound 
pi^ai-ation  events  for  subsequent  mineralization 

Many  late  stage  fiiie  grained  biobte-beaiiiig  quarb-latite  dikes  occi^irinthe  diatrenis 
ai^a(Figjres  3.2-1  aiid  3.3-3]   Tl\ese  dikes  crcBs  cuttl\e  diatrenw  bi^ccia^  Ihe  large 
suspended  blccks  of  volcanic  rcck^vilhiiitl^e  diatrente^  and  ui  places  tlie  adjacent 
Lowland  Creek  Volcanics    They  ai^  typically  about  50  feetivide,  Kitcaiibe  as  much  as 
160  feet  wide 

Figure  3:3-1  shoves  tl\e  diatren^u\plan  vieiv   It  is  about  5.000  feetlongin  a  nortliTvest- 
3 outl\east  direction  aiid  about^.WOfeetinaneast-ivest  dutctioiL  Tl\e  diatren"te  has 
been  drilled  to  depths  of  about  2^000  feet  v^here  its  wa\h  are  iieariyveilical; 
mu\ei"alisati  on  continues  to  at  least  this  deptli  [Apollo  Gold  2004]   The  diab^eme  is 
bounded  alongils  ^vestem  aiidsouth^vestem flanks  by  faulls,  ai^dtlie  diatrente  iSelf 
appeal^  to  be  localized  along  anordvnorth^vesttosouth-soutlieasttitndiiiggr^l^i^'a 
geolo^  structuitinv^hichacei^tral  fault-bounded  block  is  doivn-dropped^vitl\  inspect 
to  the  ad] acent  blocks )tl\at|uxtaposedElkhoin  and  LowlandCi^eek  Volcanics  across  Ihe 
Denpilorto  en:q3lacen"tent  of  the  diatrenis  [Apollo  Gold  2004) 
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The  rcckiTiatenEd  that  fills  Ihe  diatL^eme  consists  mosdy  of  bi"oken rock  [breccia)  in  a 
saiid-sized;  g^y  to  white,  ciiunblyvolcaiuc  rockmatnx-  The  rock  ft"ag3Tienlr{lypic ally 
less  thanl  ii\chbut  as  lai^  as  E  inches)  consist  of  vaiious  reck  types  tl\at  ai^  rounded 
by  abi"asion  andrandoinlysuspendedmafii\e-gj"airLeiHless  thaiiO  1  inch)  niaQix  that 
con^nses  70  to^O  percent  of  Ihe  razk  Thematiixilself  iscoirq?osed  of  sub-rouiided  or 
fi"ag3Tiei\tal  gi-ams  of  feldspar  and  biotile^now  largely  alteied  toclayby  hydi-otlieimal 
processes)  and  quaiTz    Tl\e  diatrenis  also  contains  alai^ge  number  of  sn\all  pieces 
(usually less  liianl -dutches  but  as  large  as  10  inches)  and  afewlaifp  colierent blocks 
(several  feet  to  tens  of  feet  in  diameter)  of  volcanic  rock  that  aie  likely  deiivedft"om  wall 
rockoulside  of  tl\e  dialren^  that  bi"oke  off  ai\d  subsided  into  tl\e  dialrenie_ 

Mingalizdion 

The  Montana  Tunnels  deposit  is  located  in  Ihe  south  central  part  of  Ihe  diatreme  and 
occult  over  aii  ai^a  tiiat  repi^esents  about  10  to  20  penzent  of  the  enlii^  diatreire  in  plan 
view  (Figure  3.3-1]   Oie  deposi&onoccuiied  from  the  u^cbon  of  n"tetal-beann^ 
hydi-otlieimal  fli^uds  mtotlie  porous.  peni^ablC;  ai\d  hi^y  ft-actui^d  dialren"tebi^eccia 
(Apollo  Gold  2004)   The  oie  contains  lo^v-gr^cl^  gold;  zinc^  silver^  and  lead 

Gold  is  associated  ^vitlisulftdes  in  veinlels  andii\  disseminations    Cold  occuis  as 
inclusions  ill  pyiite^  galena^  ai\d  sphalente  and  less  conm^only  as  eleclruirL(anatui^al 
alloy  of  gold  and  silver)   Much  of  tl\e  silver  is  contained  mtlie  lead  mineral  galena 
The  overall  i"alio  of  silver  to  gold  is  about  10  tol    Oxidalion  of  sulfide  is  minor  and 
e>ctends  only  to  depths  of  20  to  40  feet  ft"om  Ihe  surface. 

Recent  M  i  ni  ng  K  i  story 

Histoiic  numiig  m  tlie  Coibm-VWikes  Mining  Distilct  was  discussed  in  Ihe  1^86  final 
EIS  on  page  lll-l  ID5L  19651   Centennial  MineralSr  Inc  begaii  mining tlie  Montana 
Ti^innels  deposit  in  1986  under  OperaluigPemut 00113  and  the  nune  has  been ii\  ideally 
continuous  opei-alionsiiice  tliat  date    Pegasus  Gold  C  oip  or  alion{  Pegasus  J  acquired  the 
property  m  tlie  1960s    Pegasus  Gold  filed  for  Chapter  11  bankruptcy  in  1996  ai\d^vent 
into  Chapler  7bankruplcyu\Jai\uaiyl999_  The  remaining  viable  assels  of  PegasuS; 
including  the  Montana Tuniie Is  Miiie,  were  i^orgaidzedinto  ai\ew  con^any  called 
Apollo  Gold   Apollo  Gold  was  sold  to  new  ownere  in 2002  and  is  cuii^ntly  traded  on 
the  Toronto  and  An^nc an  stcck exchanges    Apollo  Gold  opei-ales  tlie  mu\e  lhrougl\  a 
wholly  OAvnedsubsidiaiycalled  Montana  Tunnels  Mining  Inc    5u\ce  tl\e  mine  began 
production  in  1967  it  has  produced  1  ^nulhon  ounces  of  gold.  2E  0  million  ounces  of 
silver^  390  million  pounds  of  lead  and  overl  bilbonpoui\ds  of  zinc  (Apollo  Gold  2003) 
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After  be  gmiiingstnppin^  aiidhigJnvaUlayba^kopeiilioiE  early  u\?002r  a  known  and 
monittn^d  fault  to  the  west  of  the  west  wall  of  tl\emme  pit  became  satui^atedxvith 
water  duiiiig  ai^uiuisuallyTvetspnng   Sutsequei\t freezing  thawing  aiid  excess  water 
in  the  fault  caused  ase<:lionof  the  s  oulhwest  pit  hi  ^it  vail  to  fail  in  July  2002    Tl\e 
failing  did  noturq^ede  the  stiippu^gprogi^am  or  production  ft^omlowei'gi^ade  ores 
encountered  duinig  either 2002  or 2003 


Tfie  neyt  phase  of  mmepitatiippingand  laybackbegai\in  October  2003  and  was 
con^leted  in  Dec  ember  2004    Total  pi-oductioncoslE  per  ounce  of  gold  weie  £534  per 
ounce  for3S,r43  ounces  m2004,  reflecbiigihe  costs  associated  A^ith  the  higher sinpping 
i-alios    Histoiical  costs  of  USE  for2002  (26.657  ouites}  and  I32b  for2003  (33,743 
ounces)  Vb^ere  i^orted  for  previous  yeais    T^le  3  2-2  pi^sents  the  2004  production 
suminaiy 


TABLE  3.Z-2 
Me>HTANATUNrJ£LS2D04PR0DUCriOfJt 

H^J               QuaititT              Units                                  Grale 

GbU 

33"43 

ounces 

0  016  ounce  gjcld  perfon 

Sihrfrr 

97D  751  1  ounEes          0  40  ouiiize  silrei  per  ton 

Le^ 

10064265  ]p4imidB         024% 

Zuu: 

20?22BCI5 

pounds 

0.^2% 

Notes 

*  To  111  di^  miDfid  ci/ai  abErut  21  loflbfin  terns 

Samre  hlb>;^/w  w  w  .spol  1  oqold.con^ Ap  all  o  G  oUH  E  G  H  T/nerrtf  new  sCBLG05C  Jitm 

The  objective  of  bolh  of  these  slnpping phases  was  to  provide  access  to  IS  milLontons 
of  utmeable  oieu\lhe  K-Pit  ai\dL-Pitconfi|pjrations  fora4-yearmiiiebfe  extension 
Allpemuts  weieu\  place  locon^lete  K-Pit  ai\dL -Pit configuration  developn^nt  and 
muimgwoiic 

Also  dunng2003  ai\d2004,  n\ill  up  g^^"^^  uicludeduistallalionof  anevs?  pnmaiy 
crusher  and  a  modification  to  d\e  gjii^dingcuTzujt   The  objective  of  Ihese  upgrades  Tvas 
tou^creaseuull  dirougl^ut  ft^on\  425,000  tons  to  475,000  tons  per  month    iF-Mdilhe 
stLippmg  ai\dlayback  of  the  inu^e  pithi^vall  andtheupgj-ades  totlie  miJl  coirpletei 
Montai\a  Tunnels  ivas  expected  to  reach  tlie  ore  gj^dematenal  and  return  to  she 
histoiical  gold  producQ on  rates  of  appi"oximately  70j000  oui\ces  peryenrlale  inlhe 
fouilh  quarter  of  2004  lAp olio  Gold  2004aj 

Attlie  end  of  2004,  Apollo  Gold  announced  proven  and  probable  i^eseives  for  Montana 
Tunneb  as  40  fl  milLontons  witl\  a  g^de  of  0  016  ounce  of  gold  per  tonfor  a  total  of 
643,600  contained  ounces  of  gold  [Td3le3.2-3)   These  i^eserves  were  contau\edbothin 
the  existing  K-Pit  and  L-Pit  and  proposed  M-Pit Mine  expansions  for  tlie  project   Tlie 
leserves  ivere  based  on  a  cut-off  goldpnce  of  £375  per  oui\ce 
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Late  in  1:004,  Apollo  GoldsubimHEd  an^tphcationto  Mnendilr  operating  peiTmt  liiat 
proposed  an  addiQonalS-warniine  life  based  on  knoivn  reserves  [Table  3.2-3)   These 
leservesuicluded  402^900  ounces  of  goldcontainedu\tlieproposedM-PitMii^ 
Expansion 


TABLE  13-3 
M  ONTANA  TUNNELS  PRO  VEH   AND  PRO  B  ABLE  RESERVES^ 

MdJ 

Quarbty 

Units 

GradE 

Gold 

ei43  3l?0 

Oiuires 

OOlti  DTiii£#s  oi  ;^  Id  pel  tun 

SilTei 

Biflfl.SDO 

Oiuires 

0  4o  ouiLZES  oJsjIverpei  Idii 

L&^ 

1^.110  ?D0 

FoTuids 

0  ISO  % 

\zir\c 

4d5  S70  000 

FOTlJl^S 

0  570  % 

^Figpued  hi  Lcnl-Dff  goM  piuze  fff  Isr^pei  niuire  go^  u  o  f  Dk  enibei  31, 2004 
Somce    http^/w  m  a  .apol  Iqgold.coiiV Ap  dI  I  o_<]  ol  d^R  I G  H  T  ^new^new  50316b05iitni 

Mumigconluuiedlhroug^lhefiiBl-three  quarters  of  2005    On  October  21.  2005;  Apollo 
Gold  suspended  muTingopei-alions  due  to  gf  otechnical  uistability  and  failure  of  Ihe 
easteni  mine  pithigl\wall    Apollo  GolA  with  the  acsistance  of  ouQideoonsultaiitS; 
uiidertookateclmicali^vieAV  of  potenQalpit  access  options  to  detennme  safe 
alten\atives  to  alloiv  access  to  the  mme  pit   Several  alteiTialives  v^^eie  developed  v/idi 
capital ccBts  raiigmg fi"oin So  milhontoI12  miHion.  Overtime  i^extseveralmonths^  the 
nullTvas  keptm  operation  but  induced  toproi:essmgexistinglov/-grfLde  ore  stocl^iles- 
In  May  2006;  Apollo  Gold  ani\ouncedthatloTV-grade  ore  stockpiles  had  been 
e>d\austed   All  operations  at  its  Montaiia  T\umels  L/u\e  Avere  stoppei  ai\dthe  mute 
was  placed  oncai^  and  inau\tenance  (Apollo  Gold  200b) 

In  Augi.ist2006,  ApoUi^Goldentei^d  into  a  joint  venture  [JV]  aGj^eementA^ithElldioin 
Tunnels.  LLC  lEMiom  T\inrLels  J   Tlie  JVA^enKiit  called  for ElkliomTuni^els  to  earn 
up  to  a  50  peiventii"LteiestinlheMontai"LaT\innels  Ivlineby  coninbi.ibi"LgSl3  milhon 
over  a  5-inontl\  peiiod   The  moiieyivas  lobe  used  to  ren^diate  she  east  inuie  pit 
higliTV  all  instabilily  problems    Under  ienns  of  the  ag^ement  Montai\a  Tunnels  was  to 
contuuie  as  d\e  iniiie  operator  Tvifti  a  separate  ovei^iglit  ii\anagf  iiient  team  consisting  of 
tivo  desigi\ees  each  from  Montai\aTi.innels  ai\d  Elkl^oni  Tunnels    Elkhoii\  Tunnels 
would  ovei^ee  montlily  planning  ai\d  opei^tions_ 
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In  addition  to  IheJV  Aejtenient.  Apollo  Goldenteitdmto  two  olher  a^enwnls  ivilh 
ElkhomGoldfields.Inc  [ElkhomGoldfieldsl-  an  affiliate  of  ElMiom Tunnels.  Thefii^t 
a^eiTtent  was  ai\  option  agj^eirent  pi^uBuant  to  which  ElkhoiTiGoldfields  was  u"anled 
ail  option  to  pi^iKhase  Apollo  Gold  s  DiamondHiJlmineforlO  E  imJhon   The 
uiiderg^^uiid  Diamond  Hill  goldmine  is  situated  2E  miles  soi^ilheast  of  Helena^ 
Montai\a  ai\dhas  been  oncai^  and  maii^tenance  smce  2000    The  second  au^eementwas 
a  custom  nuJlin^  agjten^nt  pi^usuant  to  v^liichElldioinGoldfields  would  havetlie  iigl^t 
to  have  Montai\a  Tunnels  process  the  ore  ft^omElkhon\Goldfields'  proposed  Golden 
Drean\Pro|ect  located  20  miles  to  tl^esoulh  of  tl\e  Montana  Tuni^els  Mine,  Ihroughihe 
1,000-ton-per-day  Diamond  HiJl  Mill   Tlie  Diamond  Hill  Mill  is  located  ^vilidi-Ltl-Le 
Montai\a  Tunnels  null  conq?lex,  ai^dtlie  Diamond  Hill  Mine  liistoiic  ally  shipped  oitto 
the  null  at  Montana  Tuniie  Is    The  custommillingau^enient  also  gjves  Elkhon\ 
Goldfields  a2-yeai^  opbonto  purchase  tlie  Diamond  Hill  Mill  for (1  nulhon  [Apollo 
Gold  2006)- 

The  i^emedialionplan  for  Ihei^instable  east  irane  pithi^vall  at  Montana  Tunnels 
included  the  unloading  of  ?  4  imlhoncubii:  yards  of  ivaste  reck  from  tlie  upper  beiKhes 
of  Ihe  eastliigliwall  to  nuligate  rock  fall  hazards  by  inducing  slope  def  omialion  and 

iw:kmass  degi-adationmtlie  weakrockunils  exposed  along  the  upper  east  hi  gjiwall_  A 
ne^v,  ^viderhaul  i-an^  ivas  construcled  to  induce  tlie  polential  forhai.il  rairp  mstability 
along  Ihe  east  111 gjiwall   In  addition.  1  2  million  cubic  yai^ds  of  waste  rock  ft"om  Ihe 
mute  pit  bottom  were  als  oitnioved{  Apollo  Gold  2006). 

The  mute  pithi^vallstabilisalionwork  and  the  conslruc lion  of  a  new  haulage  rairp 
wei¥con"pletedinjanuaiy2007   Suice  January,  Apollo  Gold  has  continued  to  move 
waste  i"ockft^om  the  mine  pit  bottom  to  e>YCBe  tlie  ore  body  aiid  stockpile  some  low- 
g^de  01^  near  tl\e  null-  As  of  Febmaiy23;  2007;  tlieitwei^  333,000  tons  of  louver  gi-ade 

niatenal  ai\d  45.000  tons  of  reserve  grade  oi^s  stockpiled  alon^^ide  Ihe  mill  for  futui^ 
processu^g 

The  Montana  Ti^innels  mill  v^as  placed  back u\to  service  on  March  1.  2007   The  null  is 
expected  to  operate  at  an  avei-agp  rate  of  15^000  tons  per  dayfor  Ihe  balance  of  2007 
The  ejected  pro  due  Is  aie  gold  aiid  silver  doie^  alead-silver-goldcoiicenti-ale.  and  a 
zmc-silver-goldcoiicentL^ale  (Apollo  Gold  2007}  Bothcoiicenti^ates^villbe  Iranspoiled 
via  rail  to  the  Teck-Cominco  smelter  located  atTi^ail^  Biibsh  Columbia.  Canada   The 
doi^  would  be  refine  du\  Salt  Lake  City  by  Johns  on  Mattiieylnc  i^fii\eiies 

TheMarch2,  2007,  ne^vs  release  Instated  December  31;  2006;  oiti^erves  at  the 
Montana  Tunnels  Mine  tl"Q^oi.igii  the  M-Pit  Mine  Expansion  at  35  7  million  tons 
containing 551,669  ouiices  of  gold  and  414  0  million  pounds  of  sine    Noneiv  definition 
dnllnigwas  conducted  dunng2006    Table  3.2-4 summaiizes  tl\e  cuiitnt  proven  and 
probable  i^eserves. 
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TABLE  3.2-4 

HOrir  API  A  TUNNEL  5  PROVEN  AND   PROBABLE  RESERVES 

THROUGH  M -PIT  MINE  EXPANSION  D  EC£M  BER  31«  200fi^ 

Mine  Pit 
Desi^ 

C 1  assif  ic^  nn     T  nns 

Gold 

Sriver          Lead 

Gold 
Zinc            Ouncxs 

L-Eit 

FiDVEn 

iaj57.546 

D0159 

D169 

D219 

Q  JB7           lfi4?lii 

FiDbable 

2144D2 

DOm 

DISO 

D2D9 

a  3D?            3736 

TotJ 

L-Pit 
Resefves 

Lft^TL^fB 

0.0159 

0170 

0J19 

a^S              1GSJ52 

TotBlM- 
Pit 

Fii>b*l>l£= 

2^020,42 

aoi53 

0227              0a66              OSTQ              303,517 

TatJ 
Reserves 

L-PitaidK- 

P it  Reserves 

35,691371 

0.0155 

0210            OOSl            03K           55LMQ 

1 

'TLf  slEnrt  an  n::4rv42  vrtit  iJ^rmlt^AmiJii^  Ai«  put 5  ytac  zvtiigt  mttal p net::  Gi^IlI -^ffi^/c 
K5D/EK.   L<^-ffi^/Il    m.i:jii«-a>Sr/Ifa4.J^oIkGol.i20ar^ 


..Silnr- 


3.2.3        Environmaital  Consequences 

Murnig  Eiffecis  geolo^  mateilals  andrmneral  i^aources  byexcavalmgoi^  and  waste 
rock  and  by  i^lccaluigv^aste  rock  into  suiface  v^aste  rock  storage  areas    The  processing 
of  oi^  results  mtlie  itmoval  of  gold  and  sulfide  minerals  fromtlie  ore,  andtlie 
itlocatLon  of  oi^-processing  wastes  to  Ihe  tailings  stoi-agp  facility 

Relocation  of  muiingv^astes  to  surface  stoi-agp  facilities  teirporaiilyren^oves  Ihese 
ai^as  from  their  previous  beneficial  land  use  crealuig  ai\  adveiseurpact  of  shoili-tenn 
di^iration  until  3i.irface  reel  EanatL  on  and  revegf  tation  of  the  facilities  is  conq^lete   Atlhe 
san"tetiire  si^irface  stoi-agp  of  minuigv^astescitates  a  peiTnanent  [long-tennj  adveise 
impact  by  alteniig  tl\e  existing  surface  top ogi^aphy  and  buiying natural  gpomoiphic 
featui^s    Open  pit miiui\g  ui  addition  to  pennaiiei^iy  alteiiiig  suif  ace  topogi"^hy  also 
peimanently  aiid  advereely  iirq?aclspitvious  beneficial  lai\d  uses  u\tl^  mine  pit  aita. 
proper  The  minu\g  of  tlie  ore  deposit  creates  ashort-tennbeneftcial  impact  by 
providing  a  i^esoi^iree  presently  m  demaiid.  but  along-tenn  adveise  intact  on  mineral 
itsources  by  making  them  unavailable  forminu^gbyfutui^  generations    HoAvever^  the 
products  of  Ihs  mined  oit  [metals]  woi^ild  be  used  for  geiierations- 

3.Z3.1     Altem^ivel- Ho  Action  Alternative  (L-Pit) 

Under  tlie  No  Action  Alteniative;  mining  at  the  Montana Tuniie Is  Muie  is  pi"0]ectedto 
continue  into  2009  [apenod  of  23  j^ais  since  minuig  began)  v^ith  a  total  adveise  direct 
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impact  of  di5tLu^birLgl,lEl_4  aci^s  of  gi^und  ^vithin  iS  ?,]]fs-Eicre  penratboundaiy  over 
themmebfe  (Ff gure 22-1  and  Table  Z2-1) 

Dutctadveree  arLdpeimanenE(long-teimJiiTipaclB  of  Al tentative  1  ongpologjc  aiid 
mii\ei"al  i^esources  would  include  Ihe  generation  aiid  peniianent  si^uf  ace  disposal  of  a 
total  of  102  million  tons  of  oi^  and!??  3  imllion  cubii:  vards  of  ivasle  reck  mined  from 
ail  op^nminepitcovenng24E  4  acres    Relocated  mined  ivasles  are  stored  in  a  waste 
rockstoi"agp  facility  that  coveiB  42^9  acits  (notmcludnig  a4?-Eici^conlin3ency  area) 
and  milled  oi?  waslES  are  deposited  in  a  tailing  storage  facility  that  covei^  259  3  acres 

Construction  of  v^aste  rock  storage  areas  aiid  tailing  facihbes  and  excavation  of  anune 
pitcitate  ail  advei^epermaitent  modification  of  suiface  topogj^phybyexcavalionof 
rock  and  by  buiial  of  natui^al  geomoiphic  featui^es    In  addition^  constraction  of  nune 
v/aste  rockstora^  facdibes  ci^ates  an  adveree  short-teimloss  of  beneftcial  land  use 
uiitd  i^eclamatLon  IS  complete^  at  which  bnie  reel  amatiomvouldi^tum  the  land  to 
useful  pi"odiictivilycompai^able  totlie  pitminuig condition 

The  opennunepit;  allhough  slated  forreclantalion,  would  likely  ci^ale  ai\  advei^e 
peimanentimpactto  n\ost  beneftcial  land  uses    Pitstabdilyis  discussed  ui  tlie 
geoteclmic  al  section 

ConslTLicbon  of  o&iermine  lelatedfacihties  (milling  aiidprccessingfacihties,  haul; 
exploration  and  a:cess  roads,  pov^er lutes,  aiid  otherfacilibes)  would  create  adveise 
short-teiTn surface  distuitaiices  and  temp oraiily  remove  portions  of  the  land  from  Ihe 
pi^evious  beiieficial  use   Uponimiteclcsi.ire  and  removal  of  Ihe  f  acdibeS;  Ihis  disturbed 
land  would  be  recontoured  and  i^clamied,  returning  it  to  a  level  of  plx^d^.lc^lvlty  aiid 
beiteflcial  use  con"p arable  to  pi^mming conditions  of  adjacent  laiid 

Mined  ore  would  be  peimanentlyrentoved  from  existing  minEi^  its  ouites  and  would 
not  be  available  foi^usebyftiture  gpiteralions  However^  lhEpix}ducls  of  Ihe  mined  cut 
(nttals)  would  be  used  for  generations 

3-3.3.2    Alternative  3- Proposed  Action  Alternative  (M-PitJ 

UnderthePi-oposed  AcUonM-PitMineExpansioii;  mmingattlie  Montana  Tunnels 
Mine  would  continue  througji 2013  (a period  of  27yeaK  su^ce  mining  begaii)  wifti  an 
advei^elong-teimdutctimpact  of  distuihing  1^452  2  acres  (including^2  2  acres  of 
contuigency  areas  tliat  ai^  not  likely  to  be  disturbed^  witl"iina2j3E5_E-aci^peni"Qt  ai^a 
(Figure  23-1  and  TA[eZ3-Z)   This  v^oi^ildbe  anetiiicrease  of  252  7  acres  [21  pen:ent) 
of  suiface  distuitai\ce  and  269 _E  acres  (13  percent)  of  pemut  area  over  Ihe  No  Action 
Alten\ative 
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Dutctadveree  EmdpeiTnanenturqDacIs  of  AlteiTiabve  2  on  geolo^  andmii\eral 
resources  would  include  the  generation  Eind  peiTnanent  si.iif  ace  disposal  of  126  to  132 
milLontoiE  of  oie  ai\d  ltHE_5  million  cubic  yards  of  waste  i-ockmiiiedfi^om  amli\e  pit 
that  woi.dd  cover  2erra:i¥s    This  ivouldbe  a  net  increase  of  24  to  23  million  tons  of 
milled  aiid  processed  ore  (26  to  33  pen:ent]j  and  4b  3  milhon  cubic  yards  of  mined  wasle 
rock(27pen:ent)   The  netchai^^mpitplai^  ai^aslze  of  39_3  acits  would  be  a  16 
peiventli\ciease  overihe  area  of  tlie  pitin^derAHeiTLative  1 

Relocated  miiie  wastes  v^oi^ddbe  store  din  waste  rock  storage  areas  tl\atv^ould 
cumulatively  cover  5 79  1  acres  [including  a  40  5-acre  conbiigency  storage  ai^a}and  a 
272  b-acre  tailiiigs  storage  facihty   This  represent  ai^etiiicreaseiiimiiie  v^asterock 
stora^  of  153  2  acres  [36  penzent);  and  a  13  3-acre  [5  peivent}ii"Lcrease  mtlie  tailings 
storage  facdity 

As  ivitl\  Ihe  L -Pit Plait  in  AlteiTiatLve  1,  Ihe  expansion  of  [l\e  waste  rock  storage  areas 
and  tailings  facilities  and  Ihemine  pit  associatediviftilheM-PitMiiie  Expansion  v^ould 
create  adveree  peimaiientntodifKalions  of  si^ufacetopo^jTiphy   In  additioi\  expansion 
of  mine  waste  storage  facdilies  v^oi^ild  create  aii  adveise  short-term  loss  of  beneficial 
land  use  uiitdi^clainationis  complete    The  expanded  mme  pit  ai^awouldhkely  create 
ail  adveiTepemianentiiTfi  act  to  mcBtberLeficialsi.iif  ace  lai\d  Ibises 

ConslTLicbon  of  o&iermine  related  facihties  [milling  aiid  processing  facilities,  haul; 
exploration  and  a:cess  roads,  power  lines,  aiid  other  facilibes]  also  would  create  adveise 
short-teiTi\ surface  distuitaiices  and  ten"poi^anly  remove  portions  of  the  land  from  Ihe 
pi^evious  beiieflcial  usecrealiiigashort-tennadveKe  impactunlilreclanialionis 
conq^lete 

Mined  ore  removed  from  the  g^^ui^d  atMontai\aTuni^ls  wouldbe  peniianently 
removed  from  existing  imnsi^itsoiiiTies  aiidwoi^dd  no  loiter  be  available  for  i.ise  by 
futui^  genei-abons   Howeveiv  tl\e  products  of  the  mined  ore  (metals  )would  be  used  for 
geiierations 

3.2.3.3    Altemctive  3- Agency  Modified  AHiandive 

Under  Alternative  3j  m^acS  to  geology  and  miiiei-ali^esources  would  be  similar  to 
tl\cee  desc iibed  for  Al tentative  2  ^viftioiie  exception   Alaybackof  Ihe  hillside  would  be 
requu^d  to  construct  tlie  ne^vClancyCi^eek  channel  west  of  thecuii^ntlccalion 
Construction  of  Ihe  C lane yCitekchaniiel  would  create  an  adveree  short-teimdntct 
impact  by  distuitung  additional  36  9  acres    A  long-temi  beneftcial  impactivouldi^esult 
fi"omcrealii\gastableslrean"Lchani\eltl"Lat  would  mumc  the  existing  Clancy  Creek 
channel   Otherm^acls  of  Ihe  constructed  channel  ait  discussed  m  the  surface  water, 
fisheries^  and  wetlai\ds  sections    ForAlteinalive3,  Ihe  acres  of  new  disturbai\ce  would 
be  an  unavoidable  in"p  act  to  natui"al  surface  topogj^aphy 
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3.3         Geotechnical  En^neering 

This  section  discusses  ^otecfinicalenuiKenn^conceiTE  includii\g  stEibiJity  of  lihe  pit 
higl^wallS;  w'aste  i-ockstoi-agp  aitaslopes^  and  the  tailings  storage  facility  embankment 

The  pitdesiijifortlie  on gji^Ed  Montaiia  Tunnels  Iv1u\e  wee  descnbedmlhel^E6  finEd 
EIS  on  page  II-?    The  waste  rock  storage  ai^a  desigpwas  descnbedmlhel936  final  EIS 
onpagf  11-4    The  tailings  storage  facility  embanknientivas  descnbed  m  the  1936  final 
EIS  on  page  11-6    The  aiialysis  n^tliods  fortius  EIS  are  suinmanzed  below 

3.3. 1  An^  as  M^hods 

An^jyasArea 

The  aiialysis  Eu^a  for  geotechnical  enganeenng includes  the  mine  pit;  the  tailing  storage 
facility embankntent  aiidin^oundment;  tlie  v^aste  rock  storage  areaS;  aiid  adjacent 
improventents  and  ui\developed  land  mtlie  Montana  Tuni^els  pemiit  ai^a_ 

Infonndion  Sources 

Inf  omiatLon  f  or  tlie  ai^alysis  of  tlie  geotec  lime  al  engineering  issues  was  found  in 
OperatmgPemTit  00113  for  tlieMontanaTmiiiels  Mine  [Montai\aTi.innels  2007) 

M  etiioda  of  Andyas 

Geotechnical  en  gineenng  concerns  were  analyzed  using  limited  equilibnumlechniques 
to  assess  Ihe  stabihty  of  the  existing  mine  pit;  tailings  storage  facdilyembankinsnt;  aiid 
waste  i"ock  storage  areas  i^inderbolh  static  aiid  seismic  loadnigcondilions-  Conq^uter 
software  in: hiding  the  5LOPE/Wpi"ogi"ain  developed  by  Geo-Slope  International  Ltd 
was  used  to  esliniatethe  degite  of  stress  relaxab  on  that  ivould  insult  ft^om  deepeniiig 
the  mine  pit   This  coirputer  pro  grain  plx^vlded  anesliniateforafactorof  safely  against 
a  large-scale  failure  of  the  pithiglw^all  botli  di^imig  opei-ation  and  after  closui^  under 
different  post-miniiig  pit lakeivater  level  conditions    A  niininuiin factor  of  safety  of  1  3 
forbothpit  operational  andpost-closi^ire  conditions  is  consistent  ivith  stability 
objectives  accepted  atotlierlai-ge-scale  muiing  operations 

3.3.2  Affected  Environmari: 


This  section  descnbes  tlie  affected  envu'onnient  m  terms  of  geotechnical  en gineenn 
concerns  ii\cludii\g  Ihe  stabdity  of  Ihe  exisliiig  mme  pit.  tailings  stoi-age  facility 
embankment  and  waste  i"ockstoi"age  aieas 
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L-PitMine 

The  L-Pit  as  presendypeimittedhas  atotEdsi^uface  area  of  24G4  acits  (see  Figure  23-1) 
The  oie  aiidpart  of  the  i  vaster  ock^vithin  the  mute  pit  are  pnmaiilyhejitcoloitd, 
homogpiieoi^is  breccia  having  a  liigjinialnx  toe  last  ratio  (5eeGeolog/Seclion3  2  of  tins 
EIS}_  Soil  and  nonacid-gpi^eratirLg  waste  rock  have  been  i^emoved  and  stockpiled  for 
re<:laination  activities    Ontiie  north  and  east  sides  of  Ihepit  ai\d  along  tl\e  pit  access 
ran^Sj  Ihe  predominant  v^aste  rock  is  Loivlai^d  Creek  Vole  amcs  (igpunbriles]   Onihe 
southwest  side;  tlie  pi^dominantwasle  rcckis  Upper  Elkhon\Moui\tainVok  aides 
(ai^desilic  volcaniclastics) 

The  peiTmtted  L-Pit  bottom  is  Ihe  4;250-foot  elevation   The  n"La>ainuinelevalion  of  the 
pit  dis  tint  aiice  would  be  onlhesoutluvestside  of  tl\einine  at  6^430  feet   Tln^ongii 
coiTfiletLon  of  the  L-Pit  mining  operation,  an  estimated  122  3  miUion  cubic  yai^ds  of 
waste  i"«:k  ai"Ldl02  miUiontons  of  oi^  would  be  renwved 

Pit ininii\g  practices  at  Ihe  site.  ii\cludn\g  diillin^  blastu\g  loading  ai\dhauhn^ 
generally  take  place  on  bene l\essepai"aled  by  20-foot  In gl\xv alls    Rock-fall  catch 
benches  varyii"Lgimvidtl"Lft^oin25  to  60  feet  have  been  constructed  ontlie  pithigjnvalls 
at  approximately  lOO-foot-elevab  on  ii^ci^emenlE  as  mining  pro  g^sses  to  the  bottom  A 
single  90-foot^vide  haul  i"oad  at  a  maximum  g^de  of  12  penzentis  used  to  access  Ihe 
pit,  entem^g  on  the  east  side  of  tl^emme  at  an  elevation  of  ^.tnWfeet   The  haul  i"oad 
swilchbacks  onnorthtosontiiheadni^  on  the  east  side  of  tl^eimne  about  half  way 
dov^TL  the  pit;  tlieniuns  along  to  the  south  side  of  Ihe  pit  v/ith  east  to  wests  wit  hbacks 
to  reach  oi^  and  waste  rock  at  depth. 

Surface  water  entei^  the  pit  ft^om  precipitation  aiid  runoff  ft"om  a241-aci^catcl"Qi"Lent 
ai^a  around  tlie  pit  Excavation  of  Ihepitbeloivthe  groundwater  table  caused  lo^venng 
of  Ihe  water  table  and  inflow  of  grounds vateriiito  Ihe  pit    Surface  aiid  gj^oundwater 
thatflov^s  mto  the  pit  collects  in  Ihe  pit  bottom   This  v^ater  along  ^vilhivater  collected 
fi"ompithi^vall  deivatenng^vells  is  removed  ft^omtl\e  pit  by  pun"pmg  tidewater 
thi"ougl"L  aseiies  of  stagjng  tanks  to  acommLonpitsump  ai\d  tlien  Iransfentd  totlie 
tailmg^  storage  facdilywhei^itis  used  as  prccess  water 

Where  stabihty  IS  affected  by  hydi"ostatic  pi^essuit  on  the  pit  liigJiwaUs^  dewatenngis 
conducted  as  itquutd   Pit liiginvall  dewatenngis  acconqolishedby  mstaUing 
dewatenng  wells  peripheral  totlie  pit,  or  by  dnJln^g  horizontal  holes  into  the  pit 
higliwalls  to  di"aii\ti^appedivater_ 

Instability  has  cccuiitd  along  sevei-al  sections  of  Ihe  pit  liigjuvalls  su\ce  the  start  of 
irining  Asummaiy  of  tl\ehigl\v^all  f  ailui^es  e>Yenenced  to  dale  is  pi^esenledbeloiv 
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South  west  High  w^J 

Inlale  1995;  sigjis  of  mstabJily  were  recognized  along  Ihe  upper south^vest  In iJiwall 
within  the  overiyu\gElkl\oiTi  Volcanics    This  potenlialuistabilitywaff  mteipretedto  be 
a  wedgefaihut;  aiid  was  closely  mtuntored  by  nieans  of  si.irveypnsn"[S  and 
extenson^elei^  [Montai\a  Tunnels  2007t_  Moratonngsho^vedtliattl^e  rates  of  movement 
g^duallyuicreased;  ^vifti  accelerated  i"ales  of  movement  identified  dmii"Lglhel^96 
spring  tliaw   Movements  of  about  1  foot  per  day  ^vererecoi^dimniediately  prior  to 
thefailme  of  approximately  4ei ,000  cubic  yards  of  rcckdebns  that  was  contained  along 
several  catch  bene  l\es_  About  15^^000  cubic  yai^  of  Ihe  failed  maten  all  veie  removed 
to  mib gale  die  condition.   Moderate  piecipitation  occuned  pnor  to  tins  failuie  and 
n\ost  likely  was  a  conQibubiig  factor  This  instability  ivas  recoguzed  ai\d  closely 
n\onitoiedbyMontai\aTi.innels  pnor  to  failure  ai^diesultedm  minimal  delays  to 
mining  act  vibes    No  safety  mcidenls  were  lecorded  and  all  peisoniiel  and  eqiupnient 
were  prolec  ted- 
In  the  spiiiig  of  2001.  an  instability  was  observed  along  d\e  upper  soi^iftn  vest  In  gin  vall^ 
wlien  tension  ci"acks  111  the  ElldioiTi  Vole anics  ^veiefiist  identified  belnnd  Ihe  crest  of 
thehighv^all    Tliese  cracks  were  investigated  by  Montana  TunnelS;  aiid^vere 
mtei^ieted  toiepi¥sentd\ebackscaip  of  apotenliallylai^gestructui"allyconti"olled 
ins  tabdily  [Montana  Ti^innels  ?007j   The  sise  of  Ihe  instability  was  eslimialed  to  be  aboi.it 
4  B  milLon  cubic  yai"ds,  andivas  bebevedto  have  been  caused  by  siress  lelaxabon 
withu\  d\e  hi^vall  due  tomimiig  Tins  instability  v^  as  closely  monitored  aiid 
inovement  i"ales  recoi"ded  dunng2001  iveie  q^pro>an\atelyO  025  foot  per  day   Fuilher 
tension  cracks  v^ere  obsei'ved  after  die  200?  spnngdiav^  and  movement  rates  iitcreased 
to  appi"oximiatelyO  03  foot  per  day  m  Apiil  and  May  2002    Mining  v^as  stopped  in  early 
Juiie  2002  due  to  conbnuedravelingaiid  unsafe  conditions    Movement  rales  increased 
toO  5  foot  per  daymmid  to  late  June  2002   Bylatejuiie  2002,  movement  rates  oniiitiie 
order  of  1  to  2  feet  per  day^veierecoi"ded  onsevei-alpnsms    Onjuly  3;  2002;  aii 
eslimaled  3  9  mdhon  cubic  yards  of  waste  rcckfell  into  d\e  pit 

HorthwestHigTiw^r 

Vifedge  f  3ili.ires  occi.iiredneai"lheciest  of  Ihenoi-ftnvesthigjnvall  adjacent  to  Claiicy 
Creek  in  July  1  ^^6  and  agamm  July  1997.  Tension  cracks  developed  concunentiywidi 
thejuly  1997^vedgefailuie  and  extended  along  approximately  1^500  feet  of  the  nurte  pit 
crest  adjacent  to  Clancy  Cieek   Tlie  1997  wedge  faili^ire  occuned  as  aiesult  of  toppling 
movement  and  looseniiig  of  the  upper  slope    A  stabdily  assessment,  earned  out  by 
Knigl\tPiesoldml997tol99E{MontanaTmmek2007],recoinmendedflattei-imgd-Le 
upper  slope  to  40  deg^es  as  well  as  installation  of  hon^ontal  drains  ai\d  piezomelere 
Montana  Tunnels  conqjleted  Ihelayback  di.mngl99S  and  progiessively  installed 
honzontal  di^ains  as  mimi^gpi-ogiessediiidiis  area   The  installabon  of  thehonaontal 
drains  has  successfully  resulted  m  a  draivback  of  tiie  gi"oundwater  table    Satisfactory 
norduvest  liigliwall  perfomiance  was  acliieved  dieieafter. 
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North  Hiqhw^l 

To  date,  thenoilhhighv^all  hEis  not  expenei\ced  any  mstabiJity  other  than  occasional 
rock  raveling  aiid  slou^ng. 

EstHighw^l 

Alaife  v^ed^.  u\volvii"Lganeslin:\aled2_4  million  cubic  yards  of  i-ock  began  to  n:\ovein 
1995  along  ftteuppernoilheast  hi gjnvall  within  tlie  Lowland  Ci^eek  Vole anics    A 
laybackv^as  subsequently  urplentented  to  stabilize  it   In  1997;  instabiLdes  cccun^d  at 
tv^o  locations  along  Ihe  contact  of  Ihe  diati^enK  aiidthe  biolite-beanng  quailzlatLle  dike 
in  the  east  111 |i\v^ all    In  addition  to  diese  disciple  evenE,  tension  cracks  have  foimed 
along  Ihe  entire  lenglh  of  tlie  easthighwall_  Ai^vie^v  of  data  from  an  elec Ironic 
inslruinentusedtochai-actenze  and  locate  faulls{lin^  domain  reflectoireter} suggested 
that  Ihese  tension  cracks  ^veie  indicative  of  deep-seated  displacen"tents  extendingup  to 
200  feetbeliind  Ihe  pitlii|i\v^all    The  tension  cracks  aie  believed  to  have  developed 
from  a  combination  of  stitss  rela>:alion  along  a  parallel  oiiented  aiid  pervasive  reck 
joint  set  that  dips  sleeplyto^vard  Ihe  pit;  aiid  alai"ge  slieai'zoiie  beliind  tlie  east  ivall 
This  sliearsoiieiiicludes  asoft  clay  gouge  ^vith  breccia  ft^aginenlr  and  has  aii  estimated 
thickness  of  100  feet   Miiior  raveling  has  occinitd  along  aiidfromtlie  tension  ci"acks 
associaled^vitli  the  east  she ai^  zone  aiidthis  necessitated  tlie  installation  of  ai"ockfall 
protection  feiice  along  tlie  haul  rairp  along  the  eastliigluvall 

SoLithcBtHighwdl 

The  southeastpit  111 gjii vail  has  experienced  planar  site ai" instability  since  Ihe  eaily 
stages  of  mining  Vailable  size  blocks  have  dislodged  from  Ihe  face  and  caused 
raveling  of  the  liigjiwall;  ivliichhas  led  totlieloss  of  all  the  catch  benches  onlhis  side  of 
the  pit   A  planar  instabdily  consisbng  of  approximately  4^300  cubic  yai"ds  of  roclv  fell 
fi"omtlie  louver  ^vest  comer  of  the  soutlieasthighv^all  to  a  mining  area  beloivm  mid- 
July  2001    TItis  faili^ire  is  believed  to  have  been  Ihe  result  of  botli  steepening  of  the 
adjacent  southwesthi^vallj  which  relaxed  Iherockmass  u\tl\esouthivestcoiner;  aiid 
pi^ecipitatLon  tliat  cccun^d  over  apeiiod  of  sevei"al  days  prior  to  tlie  mstabdily 

Minmg  of  Ihe  open  pit  ivas  ten"poranlycui1:ailed  on  October  14,  7005  due  to  instable 
aieas  ontliesoulheastpitliigliv^all    Mmmgi^esuired  on  March  1^  2007   Toinci^ase 
safetyforfutui^minii^g  operations^  Montai\a  Tunnels  laid  back  Ihe  unstable  areas  ai\d 
leducedthe  In gjii vail  slope  angle  for long-teim stability  ai^di^eestablisliediiev^  i"ockfall 
catch benclies  beneatliinsecine  areas    Montai\a  Tunnels  conqjleted  ongou\g 
n^aiiitenance  and  cleanup  along  Ihis  side  of  the  pit  and  has  been  able  to  mine  safely 
wilh  proactive  mom tonng  since  Ihatbme 
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TailinqsStcyageFadlity  oTdEmbcTkrngit 

The  taihni^  stoi-agp  facJily  and  embankment  as  pemuHedivould  cover  ^  total  of  267_3 
acres  [259  3  Eici^es  of  taiJings  pond  and  6  0  Eici^es  of  embankrrtent)  aiid  aie  desigjiedto 
contEun  approximately  49  1  miUi on  cubic  VEU-ds  of  tailing   Tlie  tailnigs  storage  facility 
embankment  was  ongjnally  ^pii^vedto  an  elevation  of  5,500  feet,  but  subsequent 
peiimt modifications  have  incieasedthe  elevation  to  5^660  feet  As  part  of  Ihe  operating 
peiimtirhaiiges.  the  embankirent  desigjiivas  modified ft"om  dov^istieainconslrLiction 
to  modified  centeiiine  construction. 

Since  19S7,  tailmgs  have  been  dischaiffd  aroui^dtlie  edges  of  the  storage  facility  by  a 
system  of  header  hiies  ^vitii  spigots    Coai^e  soLds  settle  outfLi^ttofoimbeaclies,  and 
the  filter  tailni^  ft-action  setlies  toward  the  center  of  the  tailing  storage  ^^ility   Direct 
dischai^ge  of  tailini^  to  Ihe  centi^al  area  of  the  storage  facdily  is  pi"acticed  during tlie 
summer  ai\d  fall  months  to  enhance  settlement  of  the  fins  tailings    This  prac&ce  has 
facilitated  amoie  stable  tailings  niass  suitable  for  i^clamationf olio v^ingtlteconqjlelion 
of  miniitg 

A  waste  rcckbutti^essconliitues  to  be  constiucted  agamsttlie  do^vnslre am  slope  of  the 
tailmgs  storage  faciLly  ernbaiil^rent  to  enhance  stabihty|Montai\a  Tunnels  200r)_  The 
fii^t  phase  of  Ihe  butti^ess  is  acompactedfiJl  ft"om  Ihe  embankntent  base  totlie  eldest 
elevalion  Tlie  factorof  safety  pro  vide  d  by  Ihe  fu^t  phase  of  tlie  butlress  gieatly 
exceeds  minimum i^qiin^emenls  f or embankn^nt  stability  Additional  filling  of  tl\e 
dov/nsti^amembankmentv^aste  rock  storage  area  would  fuilherinciease  embankirent 
stability.  A  minimum  of  19.3  million  cubic  yards  of  reck  would  be  stoied  ai\d  tl\e  factor 
of  safety  v^ouldiiicrease  as  additional  rock  is  added   Under  tlie  existu^gL-Pitclosui^ 
plaUi  Ihe  reclam^ed  tailnigs  storage  facdity  surf  ace  would  di^aintowai"ds  tl\e  taiJm^ 
storage  facdilyembankirent;  over  a  i-ock-lniedspiJl  way  channel  located  on  tl\e  east  side 
of  Ihe  embankirent  f ace;  aiid  into  tlie  soulhpond   Puivoncontrol  ditclies  upgi^adient  of 
Ihe  tailing  storage  facility  surf  ace  would  divert  water  away  from  Ihe  tailings  suiface. 

WasteRcKJ^  Storaqeflrgas 

The  waste  i"ock  storage  aieas  as  permitted  would  cover  4?5  9  aci^es  ai\d  contain 
approximately]??  3  imJhon  cubic  yards  of  ivaste  reck  (Figure  22-1}.  Tlie  pnmaiy 
waste  i"ock  storage  areas  lie  to  Ihe  soutl\  ai\d^vest  of  Ihe  tailing  stoi-age  facility 

The  exislii^gwaslerockstora^  areas  ^veie  oil^ially  desigjiedtobe  constructed  i^isiiig 
30-foot  lift    Thei^have  been  no  v.? aste  rock  storage  area  slope  stability  problems  to 
date 
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3.3.3        Environmental  ConEequences 

3-3.3.1     Altemath/el-  NoAction  AltenalTve(L-PitJ 

Under  Alternative  1 J  ivoii:  at  tlie  mute  v^oi^ildcontuuieunlil  IheL-PitreEiclies  a  bottom 
elevation  of  4;250  feet  Duim^tliia  period,  tailing  would  contuuie  to  be  deposited  m 
Ihe  tailing  storage  facility  ai^divaste  reck  would  conbiiue  to  be  placed  on  Ihe  waste 
iw:kstoi"agp  aieas_ 

i'Pit 

Mining  operations  would  cease  after  tlie  pit  readies  tliepenrattedboundaiies  of  IheL- 
Pit_  Duiingtliis  period,  pit  liiginvall  stability  would  contuiue  to  be  monitoi^d  using  tlie 
exislrngsystemof  si.irveypnsirB  andextensontelei^    Muiing  activities  inlhepitv^oi^ild 
continue  to  be  modified  as  necessaiy  botli  to  ensi^ire  woiker  safety  and  to  miniini^e 
potential  damage  to  mining  equipment 

Soire  ei"osion  of  IheL-PithigJnvalls  and  i-avehiig  of  matenal  onto  benclies  v^ouldlil^ly 
continue  duiiiig  Ihe  bfe  of  mine   Theie  would  be  tl\e  potential  for  smaller  scale  slope 
failuies  on  pit  higliwalls  aiid  release  of  rockmto  Ihe  mine  pit  similai^  to  tlie  failuies  liiat 
have  previously  occuii^d  duimg  operations 

Upon  cessation  of  mmin^  pithighwall  dewatenng^vells  would  te  shutdown^  allowing 
thepittobegmfillmgxvithivater  Natui-al  aiid  supplemental  infloAvsuito  Ihe  filliiigpit 
would  bnngtlie  water  level  to  about  5^203  feet  duimg  tl\e  ^-yeai^closi^ue  penod   The 
iriiie  pitivouldcontmi^ie  to  fill  wilhwaler  for  almost  tv^o  centimes  and  the  pit  lake 
surface  elevation  would  reach  equihbnum  at  5;610  feet,  about  bO  feetbelo^v  Ihe  run  of 
the  mine  pit  [see  Gi"oundwater  Section  3  6  of  this  EIS)   Stability  analysis  of  the 
norduvest  hi gliwall  towards  Clancy  Cieekcoiicluded  that  tlie  In gliwall  would  not  have 
large-scale  failuieS;  would  lemaui  stable  under  full  pit  flooding  condi&onSj  andniglit 
not  require  a  buttress  [Montana  Tunnels  2007) 

Duiingthe  tune  it  takes  Ihe  mine  pit  to  fill  to  lis  filial  elevation  and  even  after  tlte 
fomiatLon  of  the  pit  lake,  it  is  e>^ected  ftiatlhe  pitlngjiv^alls  would  ravel  onto  the 
itmaimiigbeiiches.  fomung  a  slope  resembling  a  naturally  occuinng  talus  slope    This 
ravehitg  would  result  mtlte  lov^erpoilions  of  Ihe  pithigiw^alls  becoming  covered  ^vifti 
nonacid-gfiiei-abng  waste  rock  Tlie  potential  for  occasional  small-scale  slope  failuies 
alsoexisls  which  would  potentially  aftect  Ihe  safety  of  animals  ai\d  humans  i\earthe  pit 
rim   To  minimise  tlie  IhreattopubLc  safety,  the  imiie  pit  would  be  feiiced  and  posted 
to  discourage  trespass. 
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TBitinoi  Storage  faciiitv  ^nil  E:\\l'\}}knient 

After  Dunin^  op^ratitnis  cease^  tlie  sui^Eice  of  the  tailings  stoi-agp  faciJity  would  be 
dewatered  and  capped  by  placingaminurtLimof  3b  inches  of  nonacid-gpi^ei-almg  waste 
rock  and  24  iiiches  of  soil  ontl\e  tailii^^   Tlie  final  suiface  of  Ihe  tailings  ivouldhave  a 
0  5-peivent  to  5-pen:ent  slope  toivardthe  east  end  of  the  embankment  to  facilitate 
surface  u'ater  di"aii\age  to  the  spillway   The  c^ped  tailings  si^irfaceivouldthenbe 
itclaimsdby  seednig   Tlie  oi^ilside  slope  of  tl\e  tailu\^  storage  ^^ility  embankment 
would  be  itclani^dbyreducingtlie  slope  to2  5hlv   Theregr^cl^^^iTibankment 
surface  would  be  coveredivilhl6ii\ches  of  soil  and  seeded   Under  Al tentative  1;  tliei^ 
ait  no  adveiseurpacls  to  tiie  tailings  stoi-age  facility  and  entbankmentstabdily 

Waste  Rock  Storage  Areas 

After  mining  operations  cease^  tlie  waste  rock  storage  ait  as  would  be  itclainiEd  as 
itquntdby  the  operating  pemut  Final  ivaste  recks  toi-agp  aitaieclanmli  on  would 
include  slope  leductL on  ft^om  angje-of-reposeto  ?  5h]v,  ^phcabon  of  nonacid- 
generatmgcap  rockv^heit  iiecessaiy.  placenient  of  lb  inches  of  soilrConslniirtLon  of 
drainage  divereionS;  aiid  itvegptation   Tlie  tops  of  waste  iw:kstoi"agp  aitas  would  be 
essentially  flat  [less  Ihan2  percent  slope)   Theivaste  rcckstoi-agp  ai^atops  would  be 
itgj^adedtoeliminale  depressions  and  to  provide  suiface  waterflo^v  away  ft^om  tl\e 
steeper  side  slopes    Shallov^  di^ainagexvaj^  would  be  cit  ate  d  on  the  waste  rock  storage 
ai^atops  to  direct  floivs  to  uiidistui^bed  gj^ound   Wliei^  reclamation  has  been 
con^leted  on  200  aci^s  of  v^aste  rock  storage  areaS;  tliesereclanialionpi-actices  have 
been  successful,  resulting  in  a  stable^  well-vegptated  top  and  slopes 

Under  Alternative  1 .  tl\ere  are  no  geotechnical  adveise  inq^acls  totl\e  waste  rock 
storage  areas  stability 

3.3.3.2    Altem^ive2-    Prapa5edActianAltsn£d:ive(M-Pit) 

Under  Alternative?,  mining  would  continue  i^inlil  Ihe  M-Pit  loaches  a  bottom  elevation 
of  4r050feetlsee  FigjreZ3-lJ   During M-Pitminn\g  tailing  would  continue  to  be 
deposited  in  the  tailing  storage  facihty,  and  waste  i"ock  would  continue  to  be  placed  on 
Ihe  waste  rock  storage  areas 

M-Pit 

For  Alternative  2;  tlie  M-Pitnuning  would  require  the  excavation  of  46  2  million  cubic 
yards  of  ivaste  reck  and  woi.il d  produce  an  additional  24  to2E  milhontons  of  oi^   Tl\e 
total  ai^a  of  theM-Pitwouldinci^aseby  39  3  aci^s  to  2B7  7  acres  and  would  i^si^iltm 
the  removal  of  apoilionoftlieClai^cy  Creek  channel  along  the  nordiu'est  ed^  of  tl\e 
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M-Pit   Claiicy  Creek fl 01 V  would  be  diveiledmto  abypass  pipelu\e,  which  ivould 
convey  floTV  ai^ound  the  e>^anded  mute  pitduim^  operations 

The  ma>amun"Lelevalion  of  the  pit  hi ^wall  would  increase  to6,4Wfeet  DunngM-Pit 
muiing  pitlii|J"LV^all  stability  woi^ildcontuuie  to  be  monitored  i^isiiig  EU\e>YEinded 
systemof  smvey  piisms  aiidexteiisomsteis    Mming  activities  iiitl^e  pit ivould  continue 
to  be  modified  as  necessary  both  to  ensure  woikersafety  ai^dnimiimze  potential 
dama^  to  imnmg  eqiupment. 

Son^  erosion  of  IheM-PithigJnvalls  andravebng  of  matenal  onto  bei^clies  v^ouldLlEly 
contmi^ie  diniiig  Ihe  bfe  of  unite   The  M-Pit  Mine  E>Yansion  woi.ilde>^ose  ^veakeri"ock 
^vithmsome  of  the  liigiiwalls  resulbi^guimore  polential  small  higlw.? all  mstabihty 
problems 

Upon  cessation  of  mining  under  Al tentative  2;  tlie  M-Pitv^oi.ild  remain  as  is^vitlithe 
exception  of  mmori^esh^rngsuchas  Ihe  removal  of  Ihe  hai.il  ran^  near  tlie  top  of  tl\e 
southeast  hi  gjnvall   Pun"pmg  of  water  ftxnn  the  pit  would  cease,  and  a  portion  of  the 
flow  inClancyCi^eek  would  be  diverted  into  the  pit  to  accelerate  pit  lake  f oimation  [see 
Si.iif  ace  Water  Section  3  7  of  Ihis  EI5)    Waler  levels  would  nse  ^vilhiii  tlie  pit  i^inlil  the 
lake  leached  equilibnum conditions  at  elevation  5,b?5  feet  about  two  centuries  after 
mining  ceases 

Many  factoid  would  influeiicetl^e  pi^dictedpost-minii^g pit  lake  elevation  at 
equilibnum  ai^dtlie  pi^dicted  lin"teto  fillforeachEIS  alternative    These  factoid  include 
differeiices  in  pit  geonieQy,  surface  ai^a^  inflo^vs  to  Ihe  pit  such  as  suiface  lunoff  and 
infloAvfromClancyCieelv  and  outflows  ft"om  Ihe  pit  such  as  evaporation  and  seepage 
to  gi^oundwater  Additional  details  are  provided  in  Section  3  b  of  this  EIS_ 

The  M-Pit  Mine  Expansion  would  likely  expose  weaker  r  ock  than  cun^ntly  exposed 
tvithmsome  of  the  liigjiwalls    A  stabdily  analj^is  of  Ihe  proposed  expai\dedmine  pit 
by  Kni  gilt  Piesoldcoi\cluded  that  it  would  be  necessaiy  to  reduce  Ihe  overall  aii^  of 
some  pails  of  the  pithiglw^all  to  minimize  Ihe  potential  for  ma] or  hi^vall  mstabihty 
(Montai\a  Tunnels  2(MJr)tTAIe3r3-l)   Based  on  tl\esepi"oposed  slopes  atclcBi^ut; 
bef  oie  filhng  the  pitj  tlie  f  actor  of  safety  for  Ihe  pit  In  gliwallsectois  would  range  from  a 
low  of  1 11  (southwest  111 gjiwall)  to  ahigh  of  1  33  (east  andsoutlieastlngliwalls)   After 
fomiatLon  of  the  pit  lake,  Ihe  fac  tor  of  safety  would  mci^ase  to  alow  of  1  34  (soutluvest 
higliwall)to  ahi^of  1  ^4  (soutlieastluglw^all)   Afactorof  safety  of  1  3  is  v^dely 
acceptedforlong-leiTnstabiLly  of  open  pit  slopes  [Montana  Ti^mnels  2007) 
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TABLE  3J-I 
GEOTECHNJCAL  STABILIT  V  ASSESSM  ENT  FOR  M-PIT  MINE  EXPANSION 
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2  \U  iE4:4hm  mc  mkLl  Iil^Ii'iitlLJ  >b£I:n  aju  hojcLl  i^n  Lk:  a.";iLi  m j<  hn  n  4  Iu4  cfinn^Lt^l  hbhriiBfj  'i^'fTuLd  he  ^^mcd  HKri  ui  all  aiuai 
2  GhlxJ  Llcpr^KuiiujlEB  wLXjkJ  bz  cuahl^brd  ajKJ  mjiiLaincLi^in  all  hifiki^alL^ 

4  }^cLi>m  mcrut^l  hifjk^all  >b|iI:n  Ikl^clI  on  j^L^LiBnl  ^c^b^^xTiL  coKiri  u^ru  - j^  rlinib  li^  chr  kn-riNhn  L>f4hc  jkijILliauI  iii^ti'A^L] 
bikkon  Vi>lLanH.^'l^Lal[unic4:4hrriJcL  njKl  Lk:  ni^Eih  ki^h^  j]L  [j^^knd  CiecL  \  4hkjBH_Si'1>ud  r^  mc  uiJiad 
E  Mul  jdnI  Aho,c  niciinNO  tvc] 

N  hiihnk  NE  h4ihnk:jd 
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The  propcBedM-PitMine  E>YEUision  would  iiiclude  tlie  itlcca&onof  tlie  CIeu^cv  Creek 
channel  tiirougji  a  bypass  pipeline  duim^  mute  operatitui;  aiid  divei^onof  apoilionof 
Clancy  Creek  flows  iiito  Ihe  pit  Eifter  mining  ceases 

Sumlar  to  Alten^alive  1,  during  operations,  effective  gii^undwaler  depressun^ation 
would  be  i^quutd  and  conti-olled  blasting  techniques  wtn.il  d  be  utilise  du\  the  diatreire 
in  order  to  niau^tain  Ihe  inleejity  of  tlie  benches  and  muiiini^e  raveling  to  ensi^ire  tlie 
benches  reniaui  capable  of  contEuningfutuit  rock  falls.  BEised  ondus  aiialysiS;  under 
Allen^atLve  2;  tlieit  should  not  be  advei^e  geoteclinicalurfiacls  in  Ihe  M-Pit 

For  botl"Ltl\eL-Pit  and  M-Pitmu\e  plans,  duiin^tl^e  lm"te  it  takes  tlie  pit  to  fillivitl\ 
water  to  its  ftnEd  elevation  [about  ttvo  centuiies^  aiid  even  after  the  foiTnab  on  of  the  pit 
lake,  it  IS  expected  tliat  pit  hi  gjnvallsuif  aces  v^oi^ddcontmue  to  ravel  malenal  onto  the 
itmainu\gbei"Lches.  f  cmning  a  talus  slope    This  raveling  v^oi^dd  result  uitl^e  lov^er 
poitLons  of  tl^epithig^ivaUs  becommgcovei^d^^itlinonacid-geiiei-abiigwMterock 
The  polentLEd  for  occMionEd  small-scale  slope  fEului^  also  exists  winch  v^oi^dd  potentially 
affect  the  safety  of  anunals  aiid  humans  neai^tl^epitnm   To  muiiinise  tlie  tln^atto 
public  safety^  die  mine  pit  v.? ould  be  fei^ed  aiid  posted  to  discoura^  titspass 

Tailings  Storaoe  FacilitY  ^nd  Embankmefft 

A  waste  rcckbutti^ess  would  continue  to  be  constructed  as  for  Al  tentative  1;  up  to  tl\e 
crestelevabonof  the  AHeiTiatLve  ?  tailn^gs  stora^facihty  embankment  m  eEth 
additional  embankLi^ent  lift  IS  added    Factoid  of  safety  provided  by  the  fust  phase  of 
the  buttress  coirpleted  for  Alternative  1  would  gj^atly  exceed  minimum i^quii^emenls 
forembankn^ntstabihty   Since  up  to24_l  million  cubic  yards  of  reck  would  be  stoi^d 
for  Alternative  2.  the  factoid  of  safety  would  incitase  as  additional  iw:k  is  added   Tl\e 
additional  uicre  Me  uitlie  factor  of  safety  for  Alten\ative  2  i^la&ve  to  Alternative  1  has 
not  been  quantified 

After  mining  operations  cease^  tlie  ponded  water  on  the  taiJin^  storage  facility  would 
be  drained  orpi^inq^ed  tothesoi.ilhpond  andtl\e  taiJin^  suif  ace  v^ouldbe  capped  by 
placing  a  minimum  of  36  niches  of  nonacid-gpneratingc^  i"ock  and  24  mches  of  soil  on 
top  of  tlte  tEulnigs    The  final  surface  of  Ihe  tailing  storage  facihty  would  have  aO_5 
peiventto5  penzent  slope  toivard  a  di"amage  ditchlocated  Edongtiie  ^vestside  of  the 
tEulini^  stora^  faciblytliat  would  dischEUff  into  tl\e  mine  pit   The  c^ped  surface 
would  IhenbereclEumedbyseeduig  Tl\e  outside  slope  of  Ihe  tailings  stoi-age  faciJity 
embEinkment  woi^ddbe  itclaimedbyieducingtlie  slope  ft-om  Eingje  of  repose  to  ?  5h]v_ 
The  i^gr^clscl^i^'Lbankntentsi.iifaceivouldtlienbe  covered  wilh  16  niches  of  soil  and 
seeded 

Based  on  tins  anal}:Tis.  no  adveise  geotecl"Q"Qcalni"pacts  ft^omthe  tailm^  storage  facihty 
expansion  ai^  Eui&cipated 
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Wasle  Rock  Storage  Areas 

The  prop csedM-Pit Mine  E>YEir[ffionwoi.ild  require  mcitasinglhe  waste  i-ockstoi-age 
ai^as  to  contEuii  an  additional  4b  3  million  cubic  yards  of  ivasle  razk  As  pail  of  tins 
expansion^  itwouldbeiezessaiy  toslnp  soil  from  the  i^eclaured  smface  of  1471  a£ies 
of  Ihe  exisbi^gv^Mte  rock  storage  areas 

Waste  i"ock  stora^  ai^a  lifls  would  be  mci^ased  from  W  feet  uiider  the  L-Pit  design  to 
150  feet  i^inder  the  M-Pit  desigji   Drainage  ditches  under  tlie  M-Pit  desigj^  would  be 
constracted  at  150-foot  vertical  iiitervals  instead  of  100-foot  mtei'vals  for  Ihe  L-Pit 
desigji   The  finished  slope  gr^cl^s  of?  5hlv  would  not  change  from  tlie  L-Pit  desigji   A 
lOO-foot-v^debeimof  nonacid-^i^eratmgivasle  rockwould  be  placed  ontlie  oi^iler 
peimieler  of  eachlift  Waste  rcckivitl\  Ihe  potential  to  generate  acid  would  be  di.iirq?ed 
Tvilhin  this  perimeter 

After  Dunm^  operations  cease^  tlie  waste  rock  storage  areas  would  be  i^eclaintd  as 
described  u\tl^L -Pit  AlteiTia&ve  1 

Based  onpastexpeiieiice  ^vifti  waste  rock stora^  areas,  no  adveree  ^oteclmical 
unpads  are  aiiticipated- 

a3.3.3    Alternative  3  -  Agency  Modrfied  Altemalive 

Instead  of  usm^  a  pipe  to  divert  Clancy  Creek  as  m  Alternative  2^  Montaiia  Tunnels 
would  conslruct  an  open-flow  channel  to  convey  flow  (up  totl\e  1  m20  yearretuii\ 
peilod24  houi'stoiTn event} fron\C lane yCi^ek  ai"ound  Ihe  run  of  Ihe  mine  pit   About 
36  9  acres  of  the  liillside  above  the  existing  Claiicy  Creek  channel  in  the  vicmily  of  the 
mii\e  pitivouldbelaidbackattlie  beginning  of  tl\eM-Pit Mine  Exp ansioii; 
approximately  4  6  milhon  cubic  yards  of  excavated  rock fron\  Ihe  layback  would  be 
hauled  totlie  waste  rock  storage  area   In  addition,  ivaste  rcckivould  be  placed  on  the 
expai\ded  waste  rock  storage  area  ai^as  u\  50-foot  lifis  instead  of  tl\epi"oposed  150-foot 
lift  described  in  Alten\ative  2 

H-Pit 

The  Agei\cy  Modified  Alternative  ivouldi¥qi_ui"e  that  operational  ai\d  geoteclmical 
ntasures  bem"plen"Lentedto  achieve  aiidmamtau^stability  of  the  relocated  Clancy 
Creekcharmel    Montana  Tunnels  has  developed  acon:eptualplai\forthe  constraction 
of  Ihe  Claiicy  Creek chani\el  [Figure  24-3)   The  chaimel  would  be  constracted  on  a  300- 
foot  wide  bench   The  50-foot  i vide  chaniiel  would  be  located  ammimum  of  200  feet 
fi"omthe  design  pit  run  and  W  feet  ft^om  the  toe  of  tlie  liillside  layback   Tlie  liillside 
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above  Ihe  proposed  chaiiiiel  would  be  lEud  back  at  a2hlv5lope  as  illustL-aled  on  Figure 

The  hillside  setback  slope  suiface  ivouldbe  shaped  to  ^peai-moie  natural  wilh  a 
dendn&c  drainage  patteiTi   Constracbon  of  Ihe  drau\a^  on  the  hillside  would  be  from 
the  top  dtuvn  as  the  liillside  is  excavated,  becai^ire  of  thehei^t  and  pi-oposed  slope  of 
frie  hillside  selback  above  tl\echani\el   This  would  also  reduce  uniiecessaiyhai.il  roads 
Soil  v^oi^ild  also  be  placed  aitd  reve^tated  froni  Ihe  top  down 

Astabihty  analysis  by  Kni^tPiesold  of  tlie  northivest  side  of  tl\e  M-Pit  including  Ihe 
itl  ocated  Clancy  Creek  channel  concluded  tl\at  the  hi^vall  and  channel  ivould  be 
stable  as  long  as  Ihehi^ivallivas  adequately  deivatei^d  andconstnacbon  of  the 
higliwall  was  con^leted  using  good  to  excellent  controlled  blasting tecliniques 
(Montana  Tunnels  2007)-  Td}le3.3-2hsts  tlie  factor  of  safely  forbolh  Ihe  overall 
proposed  noilhivest  sector highw all  andtlie  hillside  selback  above  the  channel  for 
different  deptlis  of  gfo^^'Ldivaterdepi^ssuiizatLon  and  diffeitnt  levels  of  conti-olled 
blasting  Assuiniiig  amininiuni  grouiidivaterdepi^ssuiization  deptli  of  100  feet  aiid 
good  to  excellent  contL^olledblasbng  techniques,  the  factor  of  safety  for  tlie  overall  slope 
IS  estunatedto  i"angp  ft^om  alow  of  1_34  to  aliigji  of  1_67_  Assuming  ammimum 
g^^uiidwaler  depi^essun^abon  deplh  of  100  feet  and  good  to  excellent  conlrolled 
blasting  techniques  the  factorof  safety  for  the  hillside  selback  is  estunated  to  i"angp  ft^om 
alow  of  1 11  to  aliigji  of  1  45    Based  onlhis  aiialysiS;  no  advei^e  geoteclinicalin^acls 
ait  anticipated 

Pithighv^alls  woi^ild  naturally  i"avel   Tlie  liillside  selback  above  tl\e  Clancy  Citek. 
channel  would  not  ravel  because  itwouldbeconslructed  anditclainied  at  a2hlv 
slope    The  itshaped  slope  would  be  itclaintdby  spitadingtlie  salvaged  soil^ 
itvegetating  and  conslrLicting  conlrolled  drainagpways  to  divert  storaHvaternmoff 
awayfroniihe  liillside 

To  mmiinise  tlie  thitatto  public  safety,  Ihe  niine  pitwould  be  fenced  and  posted  to 
discoui^age  titspass 

Tailings  StoraQeFaciiity  and  Embanknmft 

The  in^acls  of  tlie  Agency  Modified  Al  tentative  to  the  tailings  stoi-agp  facility  and 
embankment  woi^ild  be  Ihe  same  as  uiider  Al tentative  2  -Propcsed  Action  Alternative 
(M-Pit) 
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TABLE  3.1-2 

STABILITY  OF  CLANCY  CREEK   CLOSURE  CHANNEL 
M-PIT  NORTHWEST  WALL  FACTOR  OF  SAFETY- END   OF  OPERATION 

H  odding 
Scen^DS 

Blasting  Prad]  CBS 

Depth  of  GfDundw^ef  D  epressuriz ali or  in  PitHi^wafl  |ft| 

0 

» 

100 

150 

200 

SO 

FBctors  of  S^^ 

Upper  Slope 
Stability 
(ibDiTeEL 
5.000  ft) 

E]-reIknt  CDntiolled 
BiBstii^|I>=0_7) 

D*>7 

101 

124 

137 

145 

145 

GoodContiDlIed 
Fi'odiuztio  n  Blastii^ 
(D=CI35) 

OOl 

D91 

111 

123 

130 

13D 

No  mi*l  Frodnrtio  n 
Blastii^iD=101 

D54 

DSQ 

0  97 

107 

113 

113 

Overall 
Sbpe 

St*lnlityi:Pit 
Bo  Horn  Et  EL 
4050  ft) 

E>:c  elknt  CDntia  lied 
Elastii^1]>=0  71 

OSO 

122 

147 

162 

1M> 

167 

Good  Controlled 
Fi-odiuztionElastii^                 0  78 
(D=aB5)                            J 

115 

134 

Iff 

150 

151 

No  mi*l  Prodnrtio  n          | 
Blastii^(D=L01 

D?9 

IIU 

130 

133 

133 

A   234D-Ef  high  AlLh^A   L^  AlAutfiAJ   uhLludirtg   llir  AIl>jJA   AbvJVr  ih*  CLdih^y   Cr44l   diV^JuJn  Jib.li   iitx  m   LvLarJI^U    ^jhAlytu   ^Mlio/i   t- 

Atiurnub  blLiiJin^  J^tfi  J;fi  HLlurvJin  IDH  linl  inlij  \hv  pit  lii^kbv^lk 

Cn^ujiJw  dhiT  iJupru^u  n^ritiuffi  inL^rprirrilus  >irla.ri]  ^uia]Jin^  ivullq  iJibJ  1iihrixi>iitj  I  Jr^irti^ 

Da  nkrb  Ifi  ri  h^yiifiL  rHiiii  L>rEL^L  iiLHbk  dastu  rU.ini  l     D'G  juU  rs  hii  un  u  ii  Jxntu  rl>L  J  niik  tfi^tri  ^ihd  □■]  fi^wwi  hi  A  diUu^b#iJ  nUk 


V/ssleRockStof^a&AreA 


The  A^ncy  Modified  AlteiTiabvewoLddi¥quu¥Monl:?Q"LaTurirLels  to  use  aina>ainuin 

v/aste  rockstora^  Eu^a  lift  liei^Jit  of  W  feet  during coiisti'Licti on  to  improve  coirpactLon 
and  facilitate  conslTQirtLorL  of  celJs  to  encapsLilate  acid-genei^atuigv^Mterock   This 
requu^inentwouldnotadveiBelyin^actthestabJity  of  Ihei vaster ock storage  area  due 
to  a  projected  increase  m  compaction  of  tl\e  waste  rock  This  requirement  would 
probably  increase  the  stability  in  botl\tl\e  short  ai^dlongtenn   Montana  Tunnels 
would  use  amoie  natural  andfuiictional  dendntic  drama^patteiTi  ontlie  leclaured 
waste  i"ock  storage  aiea  sLuf  ace^  elimuiatingbencl^es  I  Figure  Z4-1)   Waste  i"ock  storage 
aieas  would  be  c onstrLic ted  Avitli  a  concave  slope,  steeper  attl\e  top  and  less  steep  atlhe 
bottont  topi"ovide  a  natural  looking  and  fui^ctioningsystenL 
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3-4         Soil,  Vegetaliorij  and  Reclamation 

The  soil  affectedenviroiiinentTvaE  discussed  in  Ihe  1936  final  EI5  on  pages  111-20;  111-24 
The  in^acls  to  vegetation  ai\d  i^eclanrntion  i^esouKes  frompemittmgthe  ongjnal 
Montana  Tunnels  pii>]ect  ^vei¥  disci^issed  m  the  1^36  final  EIS  on  pages  IV-1^  andlV-19_ 

This  section  discusser  the  soil,  vegetaboni  anditclainalionresounzes  v/ithu^the 

Montai\a  Tunnels  Mine  study 


3.4. 1        An^  as  M^hods 

AndygsAreds 

The  aiialysis  ai^a  for  soils,  vegetatioii;  aiidreclan^ationii^cludes  tl\eL-PitPlan  opei-ating 
peinntaiea  aiid  Ihe  ai^as  liiat  would  be  distuited  by  permitting  the  M-Pit  Mine 
E>Yansion  Plan  Tl\e  analysis  aitaforsensiliveplanlE  and  plant  communitLes  includes 
the  aiea  wilhii\  a  lO-imle  radius  of  Ihe  mine  site. 

Infcrmaicn  SajTces-Scils 

Amine  site  soil  survey  was  completed  m  Ihe  proposed  project  ai^aandv^as  presented 
in  the  1936  final  EIS  [DSL  19E6}   Soil  mappiiig  was  coirq?leted  atascale  of  1  inch  equals 
1,500  feetj  and  iiicluded  four  soil  g^oi^ps  including  alluvial/coUuvialsoilS;  i^esidual 
volcanic  soils,  coirq?lex  soils,  and  distuited  soils 

Soil  i^sounzes  ^vei^  si^irvej^d  ai\d  nipped  by  the  United  States  Depailn^nt  of 
Agiiculture  |USDA^  Natural  Res ounzes  Consei'vatLonService(NECS)forJeffei^on 
County  ft"on"L]9B7to]992j  after  Ihe  mine  was  opei"alional    Soils  v^eie  n^^pedforsonte 
ai^as  ^vitliinthe  mii\e  pemntaiea;  butiveie  notsuiveyedmtlie  L-Pit  and  tailings 
storage  facJily  ai^as  where  the  soils  wei^  aL^ady  distuited 

The  soilsui'vey  data  ai^not  available  as  apublisliedsoilsui'vey  but  ai^  available 
electi^oracallyft"oin  the  Montana  Natural  Resource  Infomiation  System (NRIS)  website 
In  additioii;  tlie  USD  A  Forest  Sei-tfice  |USFS}has  suiveyed  and  electronic  ally  published 
landt/pe  anal}:Tis  [LTA)i^esoun:e  data  for  the  National  Foi^estSj^tem  lands  adjacent  to 
the  Dune's  xvesteniboi^indaiy  TheLTA  dataaie  not slnctly  soil  sui'vey  data  but  include 
a  gei^i'^  desciipbon  of  soils  along  wilh habitat  lypeS;  landfonnS;  geology,  andchniate 
infoiTnabon 
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The  NRIS  ivebsite  soil  andLTA  data  ai^coirq?nsed  of  Uvo  maincoirqDtnierLlSp 
geogj^phic  mf omiatLon  sj^lems  |GIS]inap  laj^i^  aiid  database  files    The  GIS  map 
layeiT  are  contained  uitl^e  Soil  Sui'veyGeo^j^apliic  ai\dLTA  databases  aiidthe  soils 
database  fdes  aie  contained  in  tl\e  National  SoilInftumalionSj^lem  database. 

Inf onndi or  Sources -Vgqgtdi on 

A  vegetation  uiventoiy  of  Ihe  peiTmt  ai^aivas  ongnally  condi^icted  inl9S4  (Culwellj 
Scow  aiid  L  ai^en  1  ^E4 1 1 VI  tl\  supplemental  inventoiies  con^leted  on  November  20^ 
200?,  July  1,2003,  and  August  5;  2003  [IvIontaiiaTuimels  2007J    Tlie  lucent  vegetation 
inventories  iiiclude  mapping  of  ve^talionuitlie  proposed  expanded  peiimtarea; 
evaluation  of  Ihe  occmi^iice  of  sensitive  plant  species  and  sensitive  plant  comntunities 
Tvithintl^eunsui'veyed  ai^as,  and  a  disci^ission  of  tlie  cccun^ence  of  noxious  ^veeds  in 
thee>YandedpeiTnit  ai^a   Vegetation  survey  meliiods  are  discussed  iii  Report  1112^ 
Vegetalionlnventoiy  [Montai\aTi.inne Is  200r)r  which  includes  supporbng  documents 
fortlie  M-Pit  Mine  Expansion  peirmt  application. 

Informdion  Sources- Rail  cfTiJi  on 

A  reclamation  pi ai\  was  developed  for  tlie  L-PitPlanto  stabilize  distuibed  areas  by 
conti"ollingei"osion  andreestabbshii\g  vegetalionlypes  tliat  ai^ecologicallysmularto 
thepitmine  types    Aii  updated  itclamationplamvas  pi"ovided  fortl\epi"oposedM-Pit 
Mine  Expansion  in  2007  and  include dinfoiTnati on  onthepcstmine  topogi^aphy,  soil 
n^anagpment;  i^vegetalionseedmixtuits.  and  plantu\g  methods  (Montana  Tunnels 
2007)   The  i^eclamationplanii\cludes  piemmingbasebneinformalion  obtained  from tlie 
operating peirrit  aita   Reclaniabonis  propcsedfor  all  distuibed  areas  mcludmgv^aste 
rockstoi"agp  ai^as,  taihi\^  storage  f^ility,  mmepit;  haul  and  access  i"oads,  and  the 
facilities  ai^as  (Figure  23-41 

M  ethoda  of  Andyas 

ForsoilSj  Ihe  acres  of  soil  disturbance  were  evaluated  and  c  onq?  are  d  for  each 
alteiTiative    Tlie  volume  of  soil  available  to  salvage  and  reuse  for  reclamation  and  Ihe 
quality  of  tl\e  salvaged  soil  to  support  post-minii^g  land  uses  were  also  aiialyzed   For 
vegptatiorv  the  acits  and  lypes  of  plant comntunities  distuited  di^inngthe  imiie 
operations  andpiiorto  successful  re  vegetation  were  evaluated  aiidcompai^d  for  each 
alten\ative    Tlie  potential  to  impact  aiiy  i¥c or dedsensilive  plant  species  orplant 
community  was  also  analysed    For  itclan^alioni  Ihepotenlial  and  probable  success  of 
the  methods  ai\d  materials  i^isedforieclamation  ai^dtlie  ability  of  tl\e  reel  amab  on 
approach  to  stabilise  the  distui^bed  areas  aiidreestabhsh  vegetation  types  diatare 
sinnlairto  the  pi^emme  lypes  weit  evaluated  and  coirfi  are  dfoi"  each  alteinalive_ 
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3.4    Eoilp  ^^^etation  and  Redamation 


3-4.2        Affected  Environment 


3-4.Z1     Soi*  Rescxjrces 


The  MontEma  Tunnels  Mute  IS  located  onlully  to  veiy  steep  top ogi"^hy  consisting  of 
snwolh  and  ixmnd  to  sharp  andnan^oAvndge  tops  and  side  slopes   Tl^emaingpologjc 
pai^entmateilals  for  the  Montana  Tunnels  areasoils  are  tl\e{l}BoulderEatl"Lolilh{Butte 
Quarb  MonzoniteV  (?)ElkhoinMountau"L  Volcanics,  ai\d(3JLowlandCieekVolcanic3 
The  i^gjonal  gpologjc  settingis  described  in  Section  3  ?  andinlhel^S6  final  EIS 

The  inftnTnationfromtl^e  soilsmveys  was  used  to  identify  and  evaluate  Ihe  dominant 
soil  lypes  tliat  occi^ir  ^viliuii  tlie  plx^posed  expansion  mine  area  (Td>le  3.4-1)   As 

pi^eviously  mentioned,  the  mute  pi^dates  Ihe  soil  held  m^pmg  eff ortS;  tliei^foit^  tlie 
mining  ai^  a  v^  as  simply  mapped  as  distuited  lands 


TABLE  3.4-1 
SOIL  UNITS  AT  K  ON  TAN  A  TU  H  H  EL  5 

Soil 
SefiesID 

EniJ  SEriesUame 

5  Lop  E  Ran  ^ 

Surface  Soil 

Percent  Rock 
FrBgmsits 

24>S2 

S  wvbiuzli:,  Etony- 

Yrek*.  ^toit^ 
C  atgulzh  f  oniplex 

15  to  45% 

Very 
jjiaveHy 

loam 

35-00 

2M>1 

COlliplfiX 

45  to  70% 

Very 
jjiaveHy 

35 -GO 

24>31 

C  at^ulzh  tciiupleK 

3  to  45°^ 

suidvkam 

15-35 

1654 

SuvLzki.  Etony- 

ElauLzi'eek- 
Tolbeit  c  DiupleK 

15  to  45% 

Veiy 

gjiaveHy 

loam 

35-60 

« 

bam 

4tol5% 

Cobbly  b  ua 

15-35 

13^ 

Biuionei,  veiy 
stony-Ci  ariTLptciiL 

lumMeiy- 
C  atfiulzh  tcinipleK 

15  tfl45% 

SindyJoam. 

<15 

1287 

Clancy  ireiy 

stony-Ci  amptoiL 

iKniMeiy 

BiElenlxrg 

coiuplfix 

15  to  45% 

3  andy  b  am 

<15 

114>4 

Yrekt-Biuzkn&r 
complex 

35  to  70% 

Oi  aveHy 

c  0  ai30 1  aiidy 

3d  am 

15-35 
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Soils  on  slopes  over 50  percent  generally  are  considered  unsEdvageable  due  to 
equipment  lumtalioiE  and  worker  safety   Deptli  of  soil;  penzent  of  rockfragntents  m 
the  soil  over  2  mmiTLSi^e;  ai^dsoiltextui^  are  tl^emainpi-opeilies  used  to  deteiimne 
the  soil's  use  m  reclamation   ItisDEQ's  policy  tl\at  all  soils  on  less  tl"Lai"L2hlv  slopes 
witiiless  liianMpen:entrockfragn"tents  are  considered  salvageable 

Soils  develop  unique  properties  bee ai.ise  of  five  basic  soil  fomung factoid  chn^ate; 
orgEuiismS;  parent  inatenal,  topogj^ph/;  aiid  lm>e(Euol  ?a\d  olhere  1973)   Parent 
n\atenal  ai\dtopogi^aphy  l\ave  domuiai^t  influei\ce  onihe  developii"tent  of  soils  uitl^e 
MontEU\a  Tunnels  Mine  areEi^  EmdunderetaiidirLglheinqDoilEmce  of  these  tivo  factoid 
helps  to  evaluate  potential  inq^acls  itlatedtothe  veuious  Edten\alives_  Tlie  main  soil 
pai^entmateilals  for  the  nune  soils  ai^  Ihe  BoulderBatl^ohth^  Elkl^oni  Mouiitain 
Vokanics,  Eu\d  Lowland  Creek  Vole  anics 

The  soils  acrcBS  Ihe  mine  ai^ahave  similar  surf  ace  soil  textures^  but  vaiying  amounis  of 
iwikfragnsnis    The  sandyloam  soils  without lai^ge  amounls  of  rockfragntenis  (Table 
3.4-1  Seiies  1377  ai"Ldl2E7]  are  moi^  susceptible  to  v^aterercBi on  because  of  lheu"f[i\e 
textuits-  Under  Ihe  cuiitnt  peinul;  ljl99_5  aci^es  of  soils  v^^ouldbe  distuited 

3-4.  Z  2    Vegdiation 

Based  ontl\ee>YEUision  Eu^a  survey,  Ihe  vegetation  type  descnp lions  for  tl\eL-Pit Plan 
operating peimit  Euta  are  i^levantto  Ihe  expansion  ai^as    Vegetation  type  descnptions^ 
including  sile  descnptionS;  cover  by  species^  and  pi"oduction  data  are  pi^sentedby 
Culwell,  Scow  ai"LdLEUTen(l^E4]   Only  common  names  f  or  pi  Eu\t  species  are  usedmtl^e 
EIS  text  but  scientific  nantes  folloivirLglhel937U5DAnon"tenclature  eu^  provided  for 
Inference  m  Appendix  C    Tl^eM-PitMme  ExpEinsion  Eu^ais  domiiiatedbyfoitsted  and 
slinab  and  grasslaiid  vegetation  commumties    Forested  communi lies  ai¥  piin^anly 
Douglas-fu"altl\oi.igiilodgppole  pinecEin  dommate lissome  staiids  disCuibedbyfire^ 
loggji^g  orliistoiical  mming  activity  Foi^sled  lypes  include  communilies  dominated 
byDouglas-fii^  Eind  roi^igii  fescue,  Doi.igjEis-fir  aiid  common  sno^vbeny;  aiid  D  oi.igJas-fir 
and  pii\egr^s    Small  staiids  of  quakiiig  aspen  ai¥  present  on  moist  microsites 

Shrub  Eu\d  gi-assland  vegetation  types  ai^  present  ?\s  opening  ^vitliinDoi^igjEis-fir  forest 
along  Clancy  Ci^eek  aiid  on  abroad;  slopii^gbeiich  above  PenYaiiCreelc  Native 
^■asslaiids  are  dommatedbyvaiious  combinadons  of  Idaho  fescue^  rougji  fescue,  and 
blue  bunch  ivheatgrass    The  vegetation  communities  are  common  to  west-cenlral 
Montai\a  as  documenledii\Pfister  aiid  otl\ei5{197r)andMueggJerandStewEut(19S0) 
The  tv^o  main  gr^sland  types  are  roi^igii  fescue  and  I dalio  fescue,  Eind  Idaho  fesci^ie  and 
blue  bunch  ivheatgj-ass    Grasslaiid  types  Edong  Clancy  Ci^eek  aiid  tributary  di^av^s  ai^ 
generEillydominaled  by  mb^oduced  species  including  tunolhy  redtop^  smoolhbromfip 
and  Kentucky  bluegr^s 
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AreM  distuitedbyhistonc  mining  and  exploralioni  road,  and  poiver  line  cons Iruclion 
have  variable  vegetation  ^vifti  older  mute  disturbances  spai^ely  ve^tated    Neiver 
distuitances  {e>Yloi"ali  on  roads  aiidpo^verlu^conidtn^)  have  been  reel  aimed  aiid  are 
^■assy  openings  in  the  forest 

SensitivePiantConiniUiiilies  Bfid  Sensiti^ePSafff  Spedes 

The  Montana  Natui-al  Heritage  Pi"03"am[MTNHP)  did  not  identify  any  sensitive  plant 
connmunilies  at  or  wiliui\  a  lO-mile  radius  of  tl^emine  site  (Miller  2003  J   MTNHP 
idenlified  hvo  sensitive  plaint  species  witliin this  sante  area  (Miller  2003)   These  include 

Mi.isk-root  -Three  populations  of  nmsk-roothave  been  identified  intl^eBasmj  Montaiia 
aita  about  10  miles  southv^estof  tlie  nTii\e_  Tins  species  occuib  in  drainage  bottoms 
(Miller2003]  and  moist  woods  ai\d  r  cck  ere  vie  es{Don\  1934)   Itisbsted  as  S2  bythe 
state  {m"penled  because  of  i-anly,  orbecai^ise  of  otiierfactoK  making  it  veiyvulnerable 
to  extinction  tl"Q"ougJ"LOut  its  rai"Lge}and  as  sensitive  by  Ihe  U3F3  andBLM 

Pecubarmoonwort  -Two populations  of  peculiai-moomvoithave  been idenbfied 2  to 3 
miles  soutluvest  of  Ihe  miiie    This  species  occui^  on  moist  g^isslaiid  slopes  (Miller 
2003  J  and  moist  mteado^vs  associated  v^tli  En^lmani\  spnoce  andlodgepolepii\e 
forests  m  Ihe  montane  aiidsubalpuK  zoi\es  {MTNHP  2004 1-  Itis  alsohsted  as  32by  the 
state  and  as  sensitive  by  Ihe  U5F5 

Musk-root  aiidpe^zuliai-moonwoitwere  notei^couiitered  duiingseaivl^es  of  si^utable 
habitat  ivithin  Ihe  mine  expansion  area   Likeivise,  otlier  sensitive  plant  species  listed  by 
MTNHP  (2004)ivere  not  found  mtlie  study  ai^a 

Five  species  hstedby  Montana  as  noxioi^is  weeds  were  identified  intl\e  expansion  area 
(Montai^aDepaiTmsnt  of  Agjicultui^2006)_  Tl\ese  include  Canada  Ihistle.  spotted 
kn^weed,  Dalmatian  to adfla>:,  hoi.indstongi_ie  ai"Ldyelloivtoadfla>:   Canada  Ihistle  is 
spoi"adic  along ClancyCitekv^tlivaiiable  cover  aiid  was  observed  alon^tiibutaiy 
drainages  to  Clancy  Ci^eek 

Spotted  kn^iveed  was  obseived  alon^  ai\d  adjacent  to  roads  and  onhistonc  mine 
distuitances-  Densities  are  generally  lo^v^reflec  ling  ongoing  control  activihes  by 
Montana  Tunnels. 

Dahnatian  toadflax  IS  common  throu^outtl\e  expansion  ai^a_  Ithasii^creased  since 
the  onijnalmiiie  baselme  inventoiy  20  y^3rs  ago  whenitwasrecoi"ded  only 
spoi"adicallyin  gj"asslai\d  and  rarely  mfoits led  stands  (Culwell^  ScoW;  ai^dLaisen 
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19B4)   It  IS  now  widely  disQibuled  Ihrou^out  gj^Msland  ?a\d  on  diierDou^as-fir sites 
thii>ueJ"LOutlheregjonandnot]ustthe  rnuie  Euta 

Yelloiv  toadflax  IS  not  as  widespread  as  Dalmatian  toadflax,  Kcumn^mboftigj^assland 
and  foi^sted  sites    It  has  increased  su\ce  the  19£t4baselinesui'vey  wlienit  was  not 
recorded  on  aiwof  tlie  45  san^le  sites  but  was  noted  as  ai\  incidental  species  ^vilidn  tlie 
study  ai^a  It  is  also  expanding  in  the  regjon  outside  Ihemine  ai^a_ 

Houndstongue  is  fairlywidespreadmtlie  M-Pit  Mine  Expansion  area  but  is  generally 
limited  to  distiutied  ai^assuch  as  roads  aiid  historic  mining  ai^as  altliougjiit  also 
occure  in  are  as  heavily  gj^azedm  the  pastbyLvestocli 

3.4.  Z  3     Reclanatton 

Reclamation;  including  soil  salvage  and  redistLibutioi\  ai^drevegptabonv^as  discussed 
inthe  1936  final  EIS  on  pages  IV-1^  lhrou^rV-l«3    The  reclamation  plait  v^ as 
developed  to  stabilise  distui^bed  areas  by  controllnig erosion  aitdsedintentation  aiidto 
n"eetpost-mmingland  use  ob]eclives  of  restonitgaestliehcs^recreationalj  wildlife^  and 
livestock  3"a2utg  values 

Soils  have  beensalvaged  from  all  distuited  ai^as  except  from  below  soilstoclq?iles 
Througjitiie  pre-operational  and  operational  stages  of  Ihe  L-Pit  mining  and  reclanialion 
plans,  approxunately2_12  million  cubic  yards  of  soil  have  been  salvaged  from  1.1^0 
acres    Soil  salvage  deplhs  have  raiiged  up  to  24  niches  ^vilhlhe  avei-agp  salvage  deptli 
of  ^pi"o>an:\alelyl3  incites    Most  of  the  salvaged  soil  remains  mstcclq^ileSj  however^ 
the  2006  Annual  Pi"ogi¥ss  Eepoilstates  that  205  acres  have  had  soil  re distilbuted  and 
revegetated  as  part  of  concuii^nt  reclamation  [Montaiia  Tunnels  2007) 

Four  main  habitat  community  lypeS;  encompassing  13  plant  community  types,  were 
idenlified  duiingtlie  onginal  baseline  vegetation  inventoiy[Cul^ve  11,  ScoW;  aiidLaiBen. 
19B4)  and  duiiiigihe  July  2004  supplemental  vegetation  mventoiy  [Montana  Ti^innsls 
2007)   Four  i^eclamatL  on  seed  mixtures  were  developed  for  the  L-Pitinl9e6  and  revised 
in  1990    Seednnxtui^esuiclude  native  ai\d  naturalised  gi^asses,  forbs,  shiubs,  andtite 
species  at  rates  tliat  approximate  T^  total  pui^hve  seeds  per  square  foot  of  dnlled  acres 
Seed  mixtures  ^vere  developed  to  it-establish{l}gr^slai\d;  [2)sl"Q'ub/gi"asslai"Ldj 
(S)Dou^as-fir.  and  |4)  aspen  plant  community  lypes 

Revegetated  areas  wouldbe  evaluated  by  field  reconi\aissance  during tlie  fii^t  season 
following  pi  ai\ting  aiid  areas  v^here  poor  orno  gennuiation  has  occuired  would  be 
noled-  CevegetatLonhas  been  successful  on  the  205  acres  tl\athave  already  been 
reclaimed   Revegptation  monitoiing  includes  assessiiigcai^opy  cover  age  aiid  species 
composiUon  and  providing  recommendations  for  future  revegetation  aclivities_  In  1990 
andl991,'WE5TECHEnvironn\entalSei-vices,  li\c  (VJESTECH)  provided  resulls  of  tl\e 
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c  oiTfileteditvegetatL  on  inomtoiingwliich  provided  for  the  developrrent  of  standai-d 
operating  procedures  aiidbestpi-actices  for  futui^  Montana  Tuiiiiels  revegetalion 
aj:S^1ies(Montai\aT\innel5?007) 

Montai\a  Tunnels  pii>p  OSes  to  establish  Ihesefoui^post-nuniiigvegetali  on  lypes 
^■asslai^d.  shrub/ gi^asslani  DougJas-fiTj  and  aspen  Tlie  selection  of  Ihese  types  was 
based  on  the  acreage  of  each  type  oiigmally  planned  to  be  distuited;  site  factoid 
following  minu\g  (steepness  of  slope,  aspect  soilchai-actenstics,  topogj^phic 
ccmfiguralicin)^  and  post-inining  land  use  obfectives 

Montana  Tunnels,  u^cooperation^vilhlhe  agencies,  developed  seed  niixes  diat^veit 
levisedml^^O  and  1991  andcoii^spondto  Ihe  targeted  post-niining  vegetation  types 
These  seedimxes  aie  proposed  m  the  M-Pit  Mine  Expansion  Alteina&ve  (Montana 
Tunnels  2007)   Plant  species  sele<:lion  and  seed  imxes  v^ere  also  based  onredistiibuted 
soil  and  substi-ate  propeilies  uicludnig  textuie.  rockfragmentcontentrWaler  holding 
capacity,  peimeability,  erosion  hazai^l  ai\dti^ace  element  coiicenti^alion 

Seed  would  be  obtained  fromlocal  seed  companies    Montaiia  Tunnels  would  conlinue 
to  reevaluate  each  proposed  seed  mixture  prior  to  plaiitmg  aiid.  ivith  Ihe  c  oncuii^iice  of 
DEQ  aiidELM.  maymodifytlie  mixture  to  reflect  species  availabiJily,  site  differences^ 
and  chants  in  reel  amab  on  technology 

3.4.3        Environmental  ConBequences 

3-4.3L1     Altemath/el-  Wo  Action  Alternative  (L-Pitl 

The  L-Pitmii\e  results  inadveise  inq^acls  to  soils  ai\d  vegetation   V^th successful 

unplementalion  of  tlie  L-Piti¥clan\alionplan.  u^cludingerccioncontrolprocedui^es^ 
unpads  to  soils  and  vegetation  would  be  mminnsed   According  to  IheMontai^a 
Tunnels  ?00b  Ani\ual  Proej^ess  Report;  MontanaTunnels  has  successfully  reel  aimed 
about  205  acres  overtime  L-Pit  plan  mine  life  (Montai\a  Tunnels  2007). 

Soil  impaclu  result  from  the  i^emoval;  storage,  and  i^lacement  of  soils  duiingmining- 
Soil  has  been  salvaged  ft^om  approximately  1,190  aci^es  and  would  be  redistributed  over 
about  ^5^  acres    Appro>an\ately231  acies  of  the  pit  distuitance  would  be  reclaimed  to 
rockfaces  and  apitlake  aiid  would  not  have  aiiy  redistiibutedsoil    lirpacS  to  soils 
uiider  Alternative  1  would  include  less  of  soil  development  ai^dhonzonSj  soilei-osion 
fi"omthe  distuitied  ai^as  andstcclq^ileSj  reduction  of  favorable  physical  andclieimcal 
properties.  reduclionii\biologjcal  activity,  and  chaiiges  ii\  nutrient  levels    The  degree 
or  level  of  inqjacls  determines  inpait,  the  potential  success  of  leclainnngthe  ai^as  to 
forested  ai^as.  grasslands^  aiid  ivildlife  habitat 
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The  voluiite  of  stocl^iled  soil  is  1  9  rriUi  on  cubic  VEUiis,  ?a\d  only]  7  imUion  cubic  VEUiis 
would  be  i"LeededforfiiialL-PitPlEini¥clamalion1MontanaTui"Q"Lels  2007]   The  soil 
stocl^ile  volume  is  dynamic  Eind  chants  yearly  The  end  of  year  soil  stc<:l:pile  aiid 
i¥clamatLonsoili.ire  vohimes  ai^  gjvenmaiiiuialreportB  to  Ihe  a^ncies  (Montana 
Tuimels?007) 

Alaife  peiventagp  of  Ihesoil  salva^d  aiidi^ired  for  coi^cun^ent reel an\atLom.inder the 
L-Pit  Plan  contains  iiKkfragnsnt  contents  raiigm^  ft-om  35  to  60  percent   Hi^Jircck 
fragjnent  amouiils  can  be  a  bnnbi^g  factor  for  reclamation  due  to  loiver  v.?  aler  holding 
capacities  andpotentiallyloiverferbUy  Eeneftcialefteclr  of  hi^rockft-aiji^ent 
contenis  in  a  soil  are  less  erosion^  less  ft^cst  heaving  ai\d  less  coirq?acliondunn^  soil 
itdastnbution  opei-alions    Ceclan^alioneffoilscoirq^leted  to  date  at  the  Montana 
Tunnels  Mine  d o  not  ^pe ai"  to  be  hmile d  by  hi ej\i"ockfr agnsnt  content  u\lhe  soils 

Reclamation  of  ^proxin\ately205  aci^s  of  v^asterockstora^  areas  has  successfully 
reestablished  a  g-asslaiid  vegetation  cover  Tl^reclannation  seed  mixtures  contain 
species  diatare  adapled  to  tl\e  16  to  24  inches  of  rocky  and  well-drained  soils  liiatare 
used  to  itclauntliese  sites    Soil  erosion  ai^dsedintentation  occuiredft^omtlie  itclaimed 
aitas  dunngthemilialestablislin^ntpenods.  but  i^eclaintd  suifaces  have  stabilised- 
Specific  erosion  contL"olpi"ocedi.ires  are  listed  mtlie  i^clamationplan   No^ous  weed 
infestations  are  monitored  Ihrou^field  i^coniiaissance  ai^dcontt-olledusuigstandai^d 
practices,  which  are  sumnianzedmeach  annud  i^ortto  Ihe  agencies 

Montai\a  Tunnels  l\as  not  successfully  i^eclaimsd  any  ai^as  toshnab  grassland;  Dou^jas- 
fir;  or  aspen plaiit  communities  Plai^liiigs  of  conifeiB  have  pailially  survived  The  only 
successful  shrLib  estabbshed  ft"omseed  has  been  lubber  rabbitbrush. 

3-4.3.2    Alternative?-  Proposed  Action  Alternative  (M-PitJ 

Soils  ai\d  vegetation  inq^ac Is  woi.ildbesimilai"to  tl^cse  desciibedui^derAHeiTLative  1 
but  would  apply  to  alaifpr  ai^a  of  distuibance   Soil  would  be  salvaged  ft^om  an 
additional  262  acits  for  a  total  distuibaiice  of  lr452_2  acits    Soilivouldberedislnbuted 
on  an  additional  1^1  acres  for  a  total  of  ^proxuiiatelyljlSO  aci^s    Tl\e  pit  lake  aiid 
associated  talus  slopes  or  i"ock  faces  equaling  ^proxunately2EE  acres  ivouldnot 
requut  any  redistributed  soil   The  types  ai\d  degite  of  impacls  to  soils  and  ve^ta&on 
and  to  Ihe  potential  success  of  i^estonng  tlie  areas  tofoi^ested  aitas^  gi^asslands^  ai\d 
wildhfe  habitat  ai^smiilarto  those  f  or  Alternative  1_ 

The  volunte  of  soil  salvaged  froin 262  acres  would  increase  total  soil  volunts  to2_6 
milLon  cubic  yai"ds,  coirparedto  1  9  imlhon  cubic  yards  for  Alternative  1    A  total  of  2  2 
milLon  cubic  yai"ds  of  soil  would  be  iieeded  to  reclaim  1,150  aci^es    Tliere  would  be 
412^000  cubic  yards  of  excess  soil  available    Tins  volume  of  soil  [2  2  million  cubic  yai^ds) 
would  equate  to  an  avei-agp  of  about  14  melees  of  soil  acrcss  Ihe  i^eclain^d  1^150  aci^es. 
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The  tliickness  of  the  re distilbuted  soil  wtn.il drEu^ge  from S  to24ii\chESj  dependnig  on 
the  desi|j\atedi¥clain^dlEU\duse 

The  M-Pit  Mine  Expansionwouldi^locate  soil  stockpiles  Ihataie  located  within  tlie 
footpnnt  of  tl^epi-oposedexpaiided  waste  rock  storage  areas    Appi-oxunately  0  6 
milLon  cubic  yai-ds  of  soil  in  eigjit  soil  stocl^  lies  would  iieed  to  be  eitlier  relocated  or 
usedforconcuii^nti^eclamatLon   Wliile  it  is  best  to  not  i^distuit  solium  stockpiles  until 
the  soil  IS  i^adyforredistiibutLoix  i^l  a:  alu\g  theses  oil  stocl^iles  could  be 
accomplislied^viliiout  major  imp  ac  Is  to  tl\esoilsph}:sical  andchemicalcharactenslics^ 
if  best  n^ana^msnt  practices  (BMP )  ai^  i.ised 

The  35- to  60-pen:ent  rock fra^ji^ent  content  of  tlie  additional  soil  to  be  salva^duiider 
the  M-Pit Mine  E>pansionissunilai"to  soil  salvaged  under  IheL -Pit  mme  plai\   Tlie 
i^clamatLoneffoils  conq^leted  to  dale  attlie  Montana Tuniie Is  Ume  have  been 
successful  and  do  not  appear  to  be  limited  by  s oil  rcckfragn^nt  content 

The  i^vegetationplai\forAlteinalive2  is  neariy  identic  alto  the  plan  for  Alternative  1 
ai\d  it  contains  tl\esaire  seed  mixtures  and  the  same  four  plant  communities-  Ai\e^v 
section  in  Ihs  i^ve^ta&on  plait  descnbes  the  ^vellaiids  and  Waten  of  the  US  in  the 

Claitcy  Creek  di-aiiiage   "^"^tlanditsources  tliat  woi^ildbe  impacledby  thepi-oposed 
miiie  expansion  ai^  discussed  u\  Section  3  3  of  tins  EIS_ 

3.4.3L3    Alternatives-  Agency  Modified AHiandive 

The  soils  and  vegetation  i^sources  inq^acted  by  mining i^inderAltemalive  3  would  be 
similai^toin^acls  descnbedi.inderAlteinalive2_   Ho^vever^  under  Alternative  3^  the 
sides  of  tlie  waste  i"ock  storage  ai^as  would  be  regradedwitli  concave  slopes  ai\d  a 
dendn&c  drainage  pattens   For  Altentative  3,  Claitcy  Creek  would  also  be  relocated  u\  a 
constracted  open-flo^v  chaniiel.  and  a  wetlands  mitigatLonsiteivouldbe  developed 
along  Ihe  creek  downs  Ire  am  of  tl\e  mu^  pit 

The  dendnlic  di-aiiiagepatteiTi  ai\duse  of  n\oi¥ concave  i^gr^cl^cl slopes  ontlie 
itclaimsdivasle  rockstorage  ai^asuifaces  implemented  uiider  Alteniative  3  would 
help  to  imtLgate  and  lessen  inq^ac Is  to  soils  ai\d  vegetation  aiidm^rove  reclamation 
success,  conq^aredto  Alten^atLves  1  ai"Ld2    The  dendiitic  di^ainagepatteni  would  be 
desigjied  and  conslructed  to  replace  Ihe  straigjit  slopes  andbeiiches  of  Ihe  waste  reck 
storage  areas  ^vilh  a moit  natural  topogj^phic  patteiTi  Ihan under  AHeiTiative  1  and  2 
and  would  provide  moi^vaiiable  slope  lengtlis    Coiicave  slopes  ai^moi^  stable  aiid 
less  susceptible  to  erosion  because  Ihesurfacewalerninoff  would  have  less  energy  and 
erosional  fonze  ontiie  louver  slopes  where  tlie  slope  angJebecoii"es  less  steep    Overall^ 
the  iiicoip oration  of  adendiibc  drainage  pattern  and  concave  slopes  shoi^ild  result ii\ 
less  soil  ei"osionft^om  the  reclaimed  waste  i"ockstoi"age  aita  suifaceSj  amoit  natural 
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appeai^Eince,  less  need  for long-teim mom tonn^  aiid  mEuntenaiice  of  slopes,  ?a\d 
mc  i^ase  d  reel  Euiiab  on  success 

RelocatingClaiicy  Creek  in  aconslrQcted  open-flov^  chaniiel  ivould  i¥si.ilt  in  additional 
unpads  to  soils  and  vegetation  con^ are d  to  Allen^atives  1  ai"Ld2.  due  totlie  additional 
distuitance  required  to  lay  back  the  slope  topi"ovide  Ihe  bench  for  tlie  conslrLicted 
channel   Soilivouldbesalvagedfronithe  layback  slope  ai¥a( about 36 _9  aci^es)and 
would  be  used  for  reclaiming  tlie  fmal  slope  face    Stomiwaterdiveisiondilches  would 
be  constnocled  just  above  tlie  i^ej^aded  layback  slope  to  divert suiface  waler  flows  away 
fi"omtl\e  reclaimed  slope  face  aiid  nuTunnze  soil  erosion 

The  layback  slope  above  Ihe  ClancyCitekchaniiel  would  be  reclamed  at  an  overall 
2h]v  slope,  andtlie  agencies  woi^ild  require  a  dendrite  drau\a^  pattens  be  constiucted 
on  Ihe  slope  as  it  is  built   This  would  alsoimpi-ove  Ihe  appearance  and  reclaimability  of 
the  setb  ack  slope 

The  constructed  ClaiicyCreekchannel  would  be  luted  to  reduce  leakage  ai\d  reclainted 
to  a  small;  shgltliy  ire  andenng  drainage  tliatwoi^ild  resemble  existagcondibons  along 
this  siretch  of  Clancy  Ci^eek   Placing  tlie  channel  on  a  300-f  oot-^vide  bench  at  least  200 
feet  from  tlie  pit  iim  would  induce  tlie  iisk  of  damage  due  to  raveling  and  slou^uiig  of 
the  pit  liigjiivall 

The  constructed  open-flow  chaniiel  f  or  Clancy  Ci^eek  would  floAviitto  Ihe  u'etlands 
mitigation  ai^aatasbgiitlyhi^ierelevalionlhanthe  exisbiigClancyCi^eek  base  level 
The  ^vetlands  nu ligation  ai^a  ivould  cross  Ihe  entire  di^ainage  aitdtlie  sli^itiitcreased 
elevaUon  of  tlie  chaniiel  mflov^  to  the  ^veliaiids  should  not  influence  Ihe  success  of  tl\e 
weflaitds  nuligalion  More  infoiTnabon  on  impacts  to  v^^eflaiids  and  v^eliaitds 
mitigation  desLgjiis  provided  in  Sections  S 

Noxious  ^veed  infestations  would  be  monitoi^d  ai"Ldconti^olledi.ismgstai\dai^d 
practices,  which  are  sumnianzedmeach  annual  i^ort  to  Ihe  agencies    The  agencies 
would  require  Montana  Tunnels  to  aenally  seed  Ihe  upper  pit  In  gJiwaUs  to  l\elp  conti"ol 
noxious  weeds  that  woi^ild  likely  mvade  after  Dumiig 
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3-5  Geochemistry 

Tfus  section  disci^isses  Ihe  geochenustryinetl^ods  used^  tlie  Eiffected  envii^onment,  and 
theenviromi^ntalconsequeiices  forAlteiTialives  1,  2,  and  3  as  tliey  relate  to 
geochemistLy  The  discussion  focuses  onclieimcal  chai\ges  occuiiing  when  mined 
nialenals  [le  oit^  ivaste  reck  and  tailnigsj  eu^  exposed  to  weathenng  in  liie  surface 
envii-onment  and  tl^  potential  fori^esultanti^leMe  of  acidity  and  iretals_ 

The  affectedenvii^onmentfor  geocheiristiy  at  the  tune  of  tlie  ong3rLEdl*?E4  mine  peiTmt 
application  was  discussed  m  the  1986  filial  EIS  onpagein-l^{DSL  19e^} 
Environirentalconsequeiices  i^latedtopemuttingthe  ongnalMontaiia  Tunnels 
propctivei^  discussed  u\lhel9S6  final  EIS  onpage  IV-10    The  aiialysis  n^tliods  for 
this  EI5  ai^suniman^ed  below 

1.5. 1        Analy  as  M^hods 
AndygsArea 

The  aiialysis  aita  for  gfocliemistly  includes  tl\e  operatuigpeiimtbouiidary,  with 
en^hasis  on  Ihe  waste  recks toi-agp  ai^as,  Ihe  tailing  stoi-agp  facility,  Ihe  mute  pitr  and 
the  Clancy  Ci^eek  channel  slope  layback 

InfonndicxiSQjffls 

Inf  onnatLon  f or  tlie  ai\alysis  of  geochemical  behavior  in  Ihe  Montai\a  Ti^innek  ai^aivas 
found  in  Ihe  Open  Pit  Flooding  ai\d  Water  Quahty  MonitoiiiigEep  oil  for  Montai\a 
Tunnels  Mine  (Montana  Tunnels  2007)    Descnptions  of  taiJu\^  lestu^gmelhodology 
ai^dresulE  pi^sented  in  Ihe  pit  floodnigitp  oil  were  provided  byDoUhopf  (1990) 
InfonnatLon  ai\d  data  related  to  theminepit  and  post-mming pit  lake  v^aler  quality 
wei'E  fouiidu^  technical  i^orS  submitted  m  support  of  the  amendnient  application  aiid 
the  agpi'LCies'  deftciencyi^evieivpi-ocess  (Montana  Tunnels  2007) 

M  etiioda  of  Andyas 

Gecchenncal  behavior  of  waste  rock  ai\d  tailing  ivas  evaluated  based  on  geochemical 
tesliiig  i¥3i.dts  aiidcompaiison  of  results  to  i^gulatoiy  guidelines;  including  DEQ-7 
water  quality  stai^dards  (DEQ  2006  ]j  sec  ondaiymaxunuin  contaminant  levels  (SMCLs) 
forpublic  water  supplies  140  CFP  Paill43|  and  exislu^gciiteila  f  or  evaluating  acid- 
generatingbehavior[USDIBLM]99b  and  US   EPA  1994}     Operational  water  qiiably 
nwnitonng  data  collected  for  the  past  20  yeaiB  at  Montana  Tunnels  weit  also 
considered   Due  tothelai^ge  amoui^tof  data  and  use  of  a  number  of  test  melhodologies 
that  pi^-datecuii^nt  practices;  a  detailed  teclinical  docun^nt  was  prepai^dtofuillier 


3-3B 


Chapters  3.^  Geochernstry 

support  the  analyses  and  conclusions  pi^esenledmthis  EI5  (Appendix  BJ   Tins 
technicEd  document  sunm^anses  bolhstabc  andkmebc  tests  of  acid  gfiiei-alion 

potenbEdj  as  ivell  as  geochemical  tests  desigiied  to  evaluate  potential  forti^ace  element 
lelease   Static  lesls  i.ised  to  evaluate  acid  generation  potential,  such  as  acid  base 
accountu^g  involve  quantification  of  the  total  mass  of  polentially  acid  generating  and 
neutL-alisuignnrLerals  through  digestion  of  a  finely  gi"ound  rock  floui;  as  sucK  Ihey 
conservativelyrepi^esent  potential  for  acid  generation  based  ontlie  assumption  tl\at  all 
miiiei-als  present  ui  a  reck  are  available  for  it  act  oil  If  stabc  tests  indicate  potential  for 
acid  generatioix  or  am^incertain potential;  tl^enskcan  be  evaluated  usmg  akmetic  test 
of  tiie  sulfide  oxidation  rale  conducted  in  a  humidity  cell   Tl^ehumidilycellmeasui^es 
change  u"L  si^ilfide  oxidation  over  apeiiod  of  20  ^veeks,  lypically,  ai\d  allov^s  evaluation 
of  specific  chemical  par  an"tetei^  that  uidic  ate  the  extent  of  acid  productioii; 
neutL-alisalioni  and  metal  release  tliatmay  accompaiw  v^ealhenng   Vailous 
geochemical  analyses  used  to  develop  amodel  of  post mme  pit  lake  water  quahty,  have 
also  been  si^unnianzedm  the  teclinical  document   Astabstical  aiialysis  evaluating 
wlielher  a  sigjuhcantdiffei^ence  existed  ^viftiiespect  to  static  acid-base  accounlu^g 
lesults  forsanq^les  collected  at  diffei^ent pit  elevations  was  also  conducted;  aiidis 
provided  in  A  ppendixB. 

3-5.2        Affected  Environment 

As  discussed  in  Section  3  ?  (Geology  andMinerals^  operations  attl\e  Montana  Tunnels 
Mu\e  iiivolve  oierecoveryft-omlhe  central  portion  of  a  diati^ems  associaled^vithtl^e 
ElMion\  and  Lowland  Creek  Vole  anics    The  Lowland  Creek  Vole  anics  are  also  cut  by 
bio&te-beanng  quailzlatile  dikes.   Pynte  and  sulfide  oie  mu^ei-alsj  ivhich  host  gold^ 
silver^  leai  andzinC;  aie  distributed  ivithmtlie  bieccia  niaQix  aiid  as  veinleC  Avitliin 
the  diatreme 

Pithiglw^allrock^  waste  i-ock^  aiid  tailings  cai\  polentially  generate  acid  aiid/or 
nwbih^e  ti-ace  mstals  as  Ihey  wealher   Montai\a  Tunnels  has  momtoied  acid  gpi^ei-alion 

potential  and  Irace  element  gpocl^eimsliy  di.iiii\gcuiiently permitted  operations 
[Montai\a  Tunnels  2007}  Tins  mf  orniatioix  mcon]ui"LCliomvitl\  additional  dataft"om 
niatenal  proposed  to  be  mined,  has  beenevaluated  to  characterise  the  exisling 
geochemical  envu"onment  u\  order  to  predict  tlie  polential  for  gp oc hemic al  processes  to 
affect  v^  ater  quahty 

1.5.Z1         Add  Generation  Potential 

Waste  Rock  and  Ore 

Available  data  for  assessiiig  acid  generation  potential  ft"om  Montana  Tunnels  waste 
rock  and  oi^  iiiclude  resulls  of  static  acid-base  ac  counties  ling  (ABA),  kinetic  tests  |long- 
ternicoluimileaclv  bottle  roll^  and  batch  reaction  tests  using taiJings  lecl aim  v^ ater].  and 
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water  quality  data  fi^om  mtniitonng  ^velk  located  do^viigi-adient  of  the  exisbiigwasle 
rockstoi-agp  ai^a  and  tailnigs  storage  facility  [MontEU\a  Tunnels  2007). 

Acid-base  account  testing  detennmes  the  aci  dific  all  on  potential  (AP)  and  mure  diately 
available  neulrali2atLcn"Lpotenlial(NP}  of  afmely  groui\dra:k3airq?le{5obeket  al 
1973)   AP  andNP  ai^repoileduiunils  of  tons  cali:iuincaibionale(CaCO^}/]fOOO  tons 
(kiloton)  of  rock.  The  ratio  of  NP  to  AP  values,  along  ^viftilhe  iietneulrah^ation 
potential(NNP}is  usedby  itgulatoiy  agpiicies  to conseivabvely  assess  the  statu:  acid 
generalioiipolEntLal  of  rocksan^les  (Table^5-D.  NNP  js  defined  as  theNPnm^us  tlie 
AP- 

Samples  f ailing uitl^e  "unceitaui  acid  generation  potential"  calegorym  Table  3.5-1 
itquu^  kutebc  tesluig  such  as  ASTM  humidity  cells  or  olher  long-lenn  (eg.,  20  weeks  or 
longer)  column  leach  irtetliods  to  evaluate  Ihe  illative  rales  of  acid  generation  aiid 
neuti-alisalioni  and  to  help  pi^dictlhepotenlialforrockto  generate  acidic  leachate  over 
an  extended  peilod  of  weathemig 


TABLE  3.5-1 

AC  ID -BASE  AC  COUNT  CRITERIA  FOR  CLASSIFYING   ACID 

GENERATION   POTENTIAL  OF  ROCK  SAMPLES 


ClHssiFlc^on 


C  riteri  a  for  C I  assif  I  c^on^ 


Fotentifllly  /^id-G€iifinbi^ 


NP  AP  <1  iiiiiKNP<-2a  terns  ciiCtf::0,/lnIcibn 
ofiDtk 


Un£#rtuiL  AEid-G«ii£nbi>n  Fd  teiitial 


N?  AF  betrrecnl  and  3  and/or NKF  beti^een -20 
Bnd  +20  tonE  of  CaCOT/ldbtonciirock 


Uilil(£lytD  Generate  Azid 


NP-AP>^«^NTJP>+2Dt^^^E^^fClCO^/kil^^ton 

of  IDC k 


Notei 


1 

Fm  TCi  BLM<  1^^6  >  md  U5EF  Al  19941 

< 

Lets  tllBTL 

> 

Gitat#i  til  ail 

iU" 

Ajzidific  ation  po  tEntid 

CaCOi 

C  alcimii  c  aibonate 

NNP 

Net  ifutnlc  aba  ii  po  tential 

HP 

Neuti  aim  atio  n  po  tentul 

ABAtesluigv^M  coirpleled  forl;375  rKksainplescollecled  at  Montana  Tunnels    Most 
v/aste  i-ock  samples  analj^edfor  ABAchai^Eicteiistics  were  sepai^atedft-tun  ore  v^thin 
ore  conli"ol  blast  patterns    The  number  of  holes  m  a  blast  patteiTi  typically  range  from 
about  100  to  BOO    Dnll  holes  typically  are  b  3/4  inch  dianister,  20  feet  deep  andini"o^vs 
onl3' to  20' center  spacing  Waste  reck  samples  collecledinthe  oi^zoiie  v^^ouldbe 
expected  to  have  git ater  sulfide  c ontent c omp are d  to  wasle  rock collec led  faillier  away 
fi"cun  the  miner alize  d  z  one 
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Since  2004,  enliit  oi^  control  blast  pattenis  have  been  anal}:^ed  as  acoirq^osile  of  all 
san^les  fi^omtlie  holes  ui  tlie  blast  pattern  to  delineate  tlie  AG  A  chai^acteiisbcs  of  uimed 
rock  by  bench  elevation   Many  of  tiiese  coirfiiKilesairq?les  are  mixtures  of  oi^  and 
waste  mvaiying prop 01I1011S,  depending  upon  tlie  location  of  Ihe  blast  patteiTi   Tl\e 
purpose  of  tins  data  collection  is  to  provide  moie  c  ompi^hensive  infonnalion  to  profile 
the  potential  AG  A  charactensbcs  of  Ihe  pit  by  elevation  on  20-foot  bench  intervals  as 
mining  advances  conveifp  into  tl\ecore  ore  body  at  louver  elevations 

Based  on  ABA  data.  6E  percent  of  tiie  samples  have  i-ados  of  NP  AP  less  than  3    These 
san^les  have  Ihe  potential  to  generate  acid  or  have  unceitaii^  acid-generatmg  potential 
(Figure  15-1] 

Samples  indicated  by  static  ABA  tesluig  to  be  potentially  acidproducuig  did  not 
generate  acid  dunng  kinetic  les  ling  (Montana  Tuni\els  2007  aiid  Appendix  B^  nor  has 
acid  rctkdi-auiage  been  observed  at  the  active  mute  site    Waste  and  ore  samples  i.ired 
inl4-yeai"columi\  leach  tests  didnotpi-oduce  acidic  leachale  despite  ABA  data 
mdicalu"Lgm\ceitau\  or  likely  acid  generation  potential   Sunilariy,  sairples  classified  as 
havuig  uiicertain  acid-^i\eratingpotenlial  based  on  ABA  didnotgpiiei-ale  acid  in 
bottle  roll  lests 

The  nonacid-gei^ei"alii\gbehavior  of  rock  pre  dieted  to  gei\ei"ate  acid  based  on  ABA  data 
has  beeneKamuiedbyconsultai^tS;  univereilies,  ai\d  govenurent  agencies  using  a 
vaiiely  of  ku\elic  and  other  test  melhods  (Montana  Tuniiels  2007  and  Appendix  B) 
These  studies  indicated  fouiueasons  for  the  obsei'ved  diffei^ences  m  ABA  andku^tic 
testresi^dls 

■      14 D nt BUI  Tunnels  uses  an  in-hd u^e  me Ihod  i^f  ABA  testing  Ih&t  niiniimzes  stmplfi 
re a^ tio n  TV ilh  no n-c  BxbD nale  species  ioi  NF  ii#teiiiiinatii>iu    Datiobtun^d  using  thii 
method  CDn^eiviinrelyiindeiF tales  the  c d nc eutr&tiD n  o f  neutxtlising  lumei th  uid  NF 
UL  samples  I'elative  to  analyses  compleled  uiing  lli#  wid#ly  accepted  Modifi^ii  Sobek 
nietliod 

«      M  D  nt  an  ft  Tunnels  calculate  AF  bu#d  on  lo  t  al  s  ulfux  c  o  nc  entratio  us    Th#reioi#^  a 
poitiouof  tlie  sulfur  in  Montana  Tuuneli  samples  I'eporfed  as  polentitl  aridity  is 
associated  ^villileul  uid  zinc  suliide  minerals  o ther  than  p ynte  that  do  nolnoimaJly 
pixiduce  uid  under  D  Kidising  conditions. 

«      RDckuid  tulings  samples  do  ud t  c o nt ain  snbmic ro n-s is ed  grains  oipynte  that  tie 
e IS ily  ^v e ither^d    Fynte  that  is  present  li  laxgei  insise  and  hai  less  suxfue  area 
making  it  moie  re3i5t*nt  to  ivetthenng    Although  the  c o  ais#ly  c rys t*lhne  pynte  is  still 
able  tD  generate  acidity  it  is  I'eleased  at  a  fraction  oi  tlie  rale  o f  subiuu: m u  grains 
because  much  less  le  active  surface  axe  a  is  exposed  p#r  unit  mass  m  the  larger  grained 
maleiial  The  i&t#oi  any  potential  acid  gen#iation  at  some  dis tant  p o ml  m  tuue^if 
neutxths alio n  po tential  w ei'e  to  become  depleted^  Eirould  be  veiyslo^v 
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*      Mm£  I'd  c  k  c  0  lit  anu  altei'cd  aluniuiD -s  ilif  &t#  numrtli  ^  s  uch  Bi  fuLe-gi  iui#d  ield^parui 
th£  clay-iu: h  bi'Cf f  11  DTLitnx^  thit  d D  not  ccmtiibule  n^utiilis&tionpDtentibliiir&pid 
stiht  tesh  tut  do  retct  aloivlyto  contribute  t  eIow  tnt  ^te  ady  b  up  ply  o  f 
iLcntrali^  itiD  n  po  tential  und  ei  b  lo  iv  er^  b  t#  ad  y  s  tate  tv  #  atheimg  c  d  ndihd  n?     Altliongh 
thfse  mirieials  axe  e1i>ci/  to  levt  the  large  pynte  giuiis  axe  also  Ebci/tcir#act    The 
c D DTilHiiied  uentxali^ itiD n  po tential  c 0 iitnlnnted  bye axbcmate  and  alununD -^ilu:  ate 
minerals  exceed:  tli#  uud unt  ii#ed ed  to  baluice  acid  potential 

As  doscussed  in  Section  3  b  (Croundivater)^  neub^EdpH  values  m  u^oundwater 
nwmtoi^d  in  ^vells  do^vi\gi"adient  of  waste  rock  storage  areas  sho^v  no  evidei\ce  of 
acidificationfronileachateuifillralinglhrougjilheivaste  rcckatoi-agp  ai^a  after  ?0  yeai^ 
of  operation   Tl^esewalers angles  to  datecontaii^  an^le  concenti-alions  of  buffeiii\g 
bicarbonate  all:alinily 

In"pacts  to  water  i^esources  from  acid  rock  di"aii\age1APD)  aiid  metal  coiicenti^ations  ait 
associated  with  the  nearby  historic  MinaU  Blue  Bird.  Washiiigtoii;  aiid  Alta  niine  sites 
These  mii\es  weie  developed  in  wide^  si.ilfide-nch  vein  systems  tliat  geologically 
pitdate  the  Montaiia  Tunnels  deposit  Mineralisation  at  Montana  Tuniiels  consists  of 
sulftde  mineral  dissemiiiatLons  ^vithiii  afeldspai-andclay-nchbiecciamatiix 

Despite  the  lack  of  acidificationfroni  waste  rock  previously  nuned  at  Montana  Tunnels 
aiidtlie  conservative  natuit  of  static  test  data  for  tins  Duneralonic  al  assembla^.  Table 
3.5-2ai-LdFigurei5-2showtl-LatNPAP  values  decrease  with  depthm  the  pit   A 
statistical  analysis  (fi^.;  a  one-way  ai\alysis  of  variance  [Statistical  Package  forSccial 
Sciei\ce,  Inc  1^97}]^  perfomied  on  these  data  confirms  thatNP  AP  deci-eases  ivilh  depth 
ait  statistic  ally  si  gpificai\t  ai\dnotdue  to  s  amp  hiig  van  ability  (Appendix  B)   The 
itas on  fortius  tiendis  likely  due  to  agj^ater  amount  of  sulftde  mineralized  ore 
matenal  containe  dm  blast  pattern  composite  san^les  collected  ft^omlov^er  pit 
elevations  due  to  the  ^onietry  of  the  cohinm  shaped  oi^  depcBit  ai^dtlie  conesh^ed 
desigji  of  the  nune  pit  tl\at  nairov^s  mto  the  oi^  body  at  deptl\   It  is  i.incleai^ft"omlhe 
available  data  whether  tl\e  observed  shift  toward  loiverNP  AP  values  v^th  u\ci^asii\g 
deptli  would  actually  Insult  in  acid  geiiei-atioiii  becai^isethei^  are  no  supp  oiling  kinetic 
test  data  Vb^hichcoirespond  solely  to  the  deeper  nuneralization 
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TABLE  15-2 
SUHH  AAV  STATISTICS  FOR  ABA  D  ATA  BY  E>  EPTH 

4100-4.^00 

4D0D-5100     .     5400-5  000 
ieel              1               t^\ 

5.000  -0.100 
feet 

6.100+  feet 

samples 

6 

195 

?01 

750 

23 

HP  AF                                                                                   1 

Mininiiuu 

D21 

012 

012 

0  03               !               2  95               1 

1   gi=iTlilE 

Odd 

030 

107 

15G 

18  72 

MediBJL 

07^ 

04>3 

i:^ 

2  6? 

00  33 

Uein 

110 

lOS 

379 

0  05 

^9?? 

3rJQuajtifc- 

0  95 

0O5 

319 

47D 

11134 

Mflxunum 

3  25 

*>7-?5 

230  00 

128  33 

13100 

Stmdud 

Dcvittion 

109 

4.84 

1244 

U-e3                           57  46 

NotK 


1 

2 

ABA 
AF 
NP 


l^t  Qu utile  is  the  value  l»eb TV  ^vIucIl  25  p#K#iit  oi  the  d&taoc^iu 
3id  Quartileis  tlie  value  beknv  tvliuzh  ""5  peKent  of  tlie  d  at*  otcui 
Ajzid-hase  vcdiuit 
Ajzidific  ation  po  tEiitid 
tJeuti  air:  atio  n  po  tentul 


Geo:  hemic  Ed  tests  ^vei^  conducted  onsEurfiles  of  Montana  Tunnels  tailings  generated 
thii>u|J"Lthecun^entmilJu\gi:irci.ut;  conclusions  b^ed  onlhese  samples  include  tl\e 
ef^ls  of  lime  additions  or  any  other  pi"«:esses  used  during  nulling 

Acid  base  Eiccounting  data  are  avEulable  for5S  tailings  sainplea    Tl\ese  static  test  i^si^ilts 
indicate  tliat  the  tailii^gs  have  the  potenbalto  genei^ate  acid  {Figure  35-31   However^ 
static  tests  have  consislently  over-predicted  acid  gei^i'^tionpolentLalforMontaiia 
T\innels  n\atenals  ai\d  donot gf iterate  acid  duiiiigkinelic  testing  as  disci^issed  above- 
Acid  production  potential  ft^omtaihngs  ^"^'^  assessed  using Idnelic  tests  (Montana 
T\innels  ?007j   Tliese  tailnigs  san"pleS;  predicted  by  static  testiiigto  gei^rate  acid;  did 
not  become  acidic  duiutgany  of  a  variety  of  diffei^ent  kinetic  tests    Itshoi^ildbe  noted; 
however,  tiiatDollltopf  (1990)  coitcludedtliatcoaiTe-gj^ainedpynle  present  111  tailings 
san"ples  could  eventually  ^veather to  yield  acidity  despite  tlie  lack  of  rapidly 
wealhenngsubmicron-sisedpynte   Hov^evei;  tl\e  iiivesligalion  did  not  deteiTnineif 
the  tailing  n:\atenals  contaiiied  aiiy  suppleniental  or  latent  soi.m:es  of  iieuti-alisalion 
potential 
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As  a  result  of  tlie  flotation piixess.  the  iieutt-alisalion potential  of  tailing  is  mci-eased 
thii>ueJ"L  addition  of  alkaline  reagents    Toother  wifti naturally  occumn^  iieuti-alisuig 
sJicate  andcaitonate  nunerals,  this  alkalinity  buffei^  acid  produced  Ihrou^  oxidation 
Values  of  pH  n"teasuiedu"L  water  san:q?lesi:ollec  led  from  the  tailin^^  stora^  facJily 
pond;  the  combined  drauiS;  aiidpoi^  walermthe  tailm^^  sand  are  consistently  neub^al 
tosL^itlybasic,  i-an3ngfrom6  60  to  E-15  (Appendix  B)   This  demons Irates  tl\at 
neutL-alisalion potential  is  sufficient  to  balaiice  any  acidily  generated  under  present 
condi&on  It  is  uncleai^  whetiierthe  observed  iieuti^al  conditions  would  contu^ue  as 
tailin^^  consoLdatLon  cccui^  aiid  Ihe  tailings  debater,  there  by  exposmgtlie  tailnigs  to 
higliei'concenlratLons  of  D>ygen  at  closing- 

A5TM  kinetic  tesbiigof  a  Montaiia  T\innels  tailmg^  sample  is  mprog^ss  wifti filial 
data  expected  before  ]anuaiy200E    These  data^villbemcoiporatedinto  the  filial  EI5 

3-5.Z2       TraceMetai  Mobility 

Kinetic  test  resulls  for  v^aste  rock  aiesummaiizediiiT^le  3.5-3  Total  metals 
concentL-alions  were  measi^ired  in  extracts  collected  dunn^l6-lioui"botde  i"oll  tests  and 
tailmgs  i^eclaimwalermter  action  tests  (AppEndi)C  B)   Mean  concentrations  of 
manganese  exceeded  tlie  SMC  L  inextracls  from  most  waste  rock  sanq^les    Aisenic  was 

above  Ihe  DEQ-7suif  ace  wafer  standard  for  human  he  alfti  of  0  010  mg/L  m  all  extracts 
fi"om  the  biotLte-beanng  qiiartz  lalite  dike  san^le    Extracis  from  Ihe  tailin^^  i^eclami 
watermteraclionlestE  generally  exhibited  ivater  quality  that  was  similar  to  Ihe  reclaim 
water  and  exhibited  elevated  concentrations  of  tlie  same  metals  as  descnbedforthel6- 
houi'botlie  i"oll  test  however^  cadimum  concentrations  wei^  attenuate divhen  tailings 
leclainnvaterv^as  eqiiilibratedivith  any i vaster ocksan:q?le_ 

Trace  metal  mobihty  data^veie  also  collected  duiiiiglong-leiTn{acf.,  16  yeais)  column 
leach  lests  intended  to  provide  data  for  assessmsnt  of  long-teimacidprodi.iction 
potential   Metal  mobihty  data  ft"oiii  the  columns  are  limited  to  dissolved  metal 
concentL-alions  measured  after^  yeais  of  leacliing  had  occuii^d   The  1  on g-teim leach 
test  data  [Table  3.5-3^  winch  sho^v  no  excee dances  of  applicable  DEQ-rwaler  quality 
standards  orSMCLs^  are  useful  for  pi^dic bug  long-teiTnsleady-state  mstalrelease;  but 
aienot  applicable  topi^dictions  of  shoil-tenn release  duimgimrLe  opei-alions  or  soon 
after  closui^_ 
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TABLE  3S-3 
WAffTE  ROCK  METAL  MOBILITY  KINETIC  TEST  DATA  ^JM  M  ARY 

M-PIT  MINEEXPANSIOn 

RwfcTvpe 

cr 
CdumTd: 

Cunc±cd] 

1 

Type 

SlE^i^ic 

,p" 

ajifidc  Amnic 

CEHllTIUm 

CcTTH- 

Inn 

Lad 

Mti^ti^k 

Zinc 

SIL 

<j  ncfr  cToi  ReojIIx 

EisctTyp# 

EUdmiTi 

VokariirE 

16-Hour  Bottfc 

Extracis 
(liar 

Mimiiuuu 

91 

13 

0  001 

<I0001 

0005 

0  02 

KA 

0O23 

4D1 

Me  in 

S3 

4.4 

0  002 

0  0001 

DOll 

0  03 

HA 

niFg 

0-Dl 

MaxufLunrL 

S5 

90 

0  004 

0  0004 

0027 

0  05 

<0  003 

ai£B 

0-01 

7  15.  u^  30- 

[Lrater 

3 

ExtrajzH 

CI  per 

^oakuLg 

peiuiEit 

Mmuiuun 
Mean 

SO 

852 

0  0007 

0  OOOOd 

0  0051 

D004 

0  0015 

0  0022 

DOOO 

so 

S55 

0  0013 

0  00010 

0  007Q 

0  005 

0  0024 

Q76 

D006 

MaxiTiMiriTL 

SI 

&5S 

0  002 

0  0001^ 

0  0131 

0  007 

0  0031^ 

LS 

DODS 

Creek 
VolcariirE 

M-HourBottk 

Fun 

Extrtjzis 
(Ifor 

Mimitiuin 

so 

43 

0  002 

OOOOl 

OOOl 

ODl 

NA 

D007 

-*D1 

Mean 

S4 

71 

0  003 

0  0001 

oooo 

0  02 

HA 

0  044 

0  01 

MaxuTLum 

ss 

17  4 

0  003 

'      0  0002 

0  012 

0  04 

<0  003 

QOTO 

0-01 

7. 15.  u^  30- 

Diy  so  ak  ^vith 

ci/atei 

3 

Extrajzts 

CI  per 

soakoTLg 

ponoii) 

Mimniiini 

7^ 

8« 

0  001 

0  OOOOt] 

ooo:^ 

0  002 

0  0016 

D005 

D0D6 

MeuL 

7? 

8^ 

0  002 

0  00010 

0  0091 

0O05 

0  0061 

age 

DOW 

MaxuniuTL 

SO 

300 

0  003 

0  00014 

0  0122 

0  00^ 

QCll 

3^ 

0O12 

3iDtiteDilx 

W-Hom-Bottk 
E£.n 

6 
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S2 

17 

0  001 

,      0  0001 
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NA 
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S4 

53 

0  002 
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0  013 

0  02 

NA 
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0-01 
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SO 
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0  05 
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0-03 
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lailii^E  lEc  lum 
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3 

Extr&jzH 
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SI 
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1     -flOOOl 
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SI 
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SI 
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0  007 
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TABLE  3S-3 
WAffTE  ROCK  METAL  MOBILITY  KINETIC  TEST  DATA  ^JM  M  ARY 

M-PIT  MINEEXPANSLOn 

RwfcTvpe 

CdumTd: 

Cunc±cd] 

1 

SvnfzJc 
Type 
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,p" 
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TABLE  3S-3 
WAffTE  ROCK  METAL  MOBILITY  KINETIC  TEST  DATA  ^JM  M  ARY 
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0  002          1     0O16 

<oao3 

0  014 

0-01 

Maxununi 

SI 

125 

<0  003 

OOOOl 

, 1 

0  002          1      0  03 
1 1 

<0  003 

1 1 

0  02o 

0  01 

L 

owe^t  ^plk  &ble  ] 

:>Eg-"  St«^  ud  or  SMCL 

0010^ 

1    0  0005^ 

0-OlS^         1      1_DT 

OOOi^^ 

005^ 

0  24" 

NDt#3 

Sd  dConc  enJntiDn  ioi  te^t  result  #>:fe&ds  DEQ-7  iv  at#i  quality s  t and  ani  o  r  SMCL  ai  ncted- 

1  An  I'epoi'ted  co  ntenti  atiom  ai'e  total  c out entratiDUi  #>:c  ept  for  fofanun  tests  c  olunui  2  ( N AG  dnnqi  pemueter^  ud  co  luma  3  ( 3t>37-20  shot] 
s  ample s  w hit h  ai'e  lopo  rted  ai  dissolved  conjzenti  atio  ns ) 

2  DEQ-7  suiiac#  cij  at#i  quality  stand  ani  Id  r  Innuan  health 

3  DEQ-7  f  hn>iuj:  aquabt  w  atei  quality studud  B  ased  o  n  230  n^/L  hudnHS  (long  term  a vor^e  fDi  Spni^  CicekJ  where  applifihle 

4  SMCL 

lug/L      MiUigruui  perlitei  NAC  No  nvid-genei  atnig  SMCL    Seco  nd  aiy  mtxunoDi  co  ntanunut  lev#l 

s  iL  Stud  aid  luutE  NA  Nol^plkable 

Load  I'e^uItE  ui  oi^iuial  bottle  n^U  tests  Evere  bused  by  cio  es  contimiiutun  D  at i. reported  ue  fmni  t  ih^le  st^e  le  a£h  used  b  oraluate  Jeid 

mobility 

Dmupponmeter  The  w  a^to  n^c  k  ^to  r^e  ueai  ai'e  devok  ped  Tvith  acid- genentu^  nulenal  eiuto  nude  d  by  no  nv  id -generating  mate  nal 
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Ore 

Kii\etLc  test  resulb  for  ore  are  suinmaiized  in T Ale  3.5-4  Tivo  long-lenncoluim^  leach 
testextracis  from  ore  Column  "114  exceeded  tlie  SMCL  for  manganese  as  did  one  exti-act 
fii>m  Column  115   Ho  olher  DEQ-7  water  quality  staiidards  (or  SMCLajivere  exceeded 
duimgcolumn leach  testing  but  it  should  be  noted  liiatlhese  data  are  for  dissolved 
metal  concenlratitnTS.  ivhile  DEQ-7  surface  ivaterqiiaLlystaiidards  are  based  on  a  total 
iecovei"able  digestion  piixedme   Therefore;  the  potential  exists  that  additional  DEQ-7 
water  quahtystai^dai^ds  forsuiface  water  ^vere  exceeded  duiingtl^e  lest  but  could  not 
be  identified  because  dissolved  analyses  lypicallyiesult  in  louver  cmicenti-alions  Ihan 
total  iecovei"able  analyses  for  Ihe  same  san^le 

Botfle  ii>ll  extracts  collected  ft^om  asmgle  ore  sanqjle  e>dii bite d  total  n^tal 
coi\centi"alions  Ihativerenear  detection  limits  in  all  but  the  fust  extract;  except  for 
niangaiiese    Maiiganeseconcenb^ations  increased  from  0  3  mg/L  in  Ihe  fust  extract  to 
0  b  mg/L  mtlie  fifth  and  sixth  (final)  extracts 

CoiicentL^alions  of  manganese  aiidii^oninexIraclsfromtaiJu^^  reclaim  water 
interaction  tesis  decreased  c on^ are d  to  leclaim  water  piior to  contact  with  tlie  ore 
san^le    Coi\centi^ations  of  cadmium  aiidsii^c  increased  vjitl\  increased  u\terac  lion  limte 
bet^veenlhe  ore  and  leclaim  water  despite  lowcoiicenti^alions  of  tliese  analytes  m  tlie 
]b-houi"botlie  roll  test  Meanconcenlrations  of  cadmium^  lead;  n\anganese,  ai^dzinc 
■were  in  excess  of  the  i^espective  DEQ-7  staiidard  or  SMCL    Data  forlead  were  biased  by 
cross  contanunalion (Montana Tunnels  2007  aiid  Appendix  B) 

Tailings 

Testi^esults  for  tailing  are  si.inin\aiized  in Tdjf  6  35-5.  Water  quahty  samples  collected 
fi"om  ponded  water  from  tlie  tailm^^  storage  facdilyaiid  from  the  combined  di^ains 
provide  data  for  assessing  potential  n^tal  mo  bill  tytrom  tailings  sohds_  Data  ai¥  also 
available  from  lesting  of  pore  water  iii  tailing  sands  and  tailing  i^eclain\walerusedu\ 
lheinillii-LgpiKess(App£ndiJcB) 

DEQ-7  water  quality  stai^dards  for  some  metals  provided  iii  Table  3L5-5  are  dependent 
onhardness    As  abenchmai^k  Ihe  long-teim  average  hardness  for  Spring Cieek (230 
mg/L)  was  used  to  calculate  hardness-dependent  ivaterqiiablycnlena.  Itshoi^ild  also 
benotedthatDEQ-7suiface  water  quality  stai\dai^ds  are  based  on  total  i^ec  over  able 
analysis^  ho^vever.  most  of  tl\ewaler  samples  for  Ihe  tailings  stoi-agf  facility  ^vere 
analyzed  usii\g  Ihe  dissolved  poilion  of  tlie  sample  afterfilb^ation  to  remove  suspended 
sobds    Becai^ise  ore  gnndnig  ai\d  discharge  of  tlie  shury  to  tlie  tailings  iinpouiidment 
lesullE  intailnigs  storage  facility  v^atercontaimi^g  clays  andfiiie  sulftdes  that  settle  out 
overlmie,  sanq^le fdlrabomvas  deenied  appropiiate  and i^esulted unless  vaiiabihty  and 
less  higjibiasconqjaredto  total  recoverable  aiialyses 
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TABLE  3^a 

ORE  METAL  MOBfLfTY  KINETIC  TEST  DATA  SUM  H  ARY 

M-PJT  MINE  EXPANSION 

HfMkTTpe 
(srHiHik 

D^hSexji-ce 

Nurlia- 

St^^c 

pH 

MM, 

Sii\i^c     Ar^=nic    Cskiiifn  Ccppo"     Inn       L^kJ    M^l^n^^  Zinc 
Kindic  Tot  RcaJt  Conmb^cin  Irr^)- 

EockType 
Diah^emB  Ore 

GExtiact* 
kad) 

Mnunnun 

78 

71 

4(}<]3 

ODDDl 

0.004 

DOl 

<0  003 

Q^BP 

0  01 

Mean 

78 

223 

<9aa3 

ODDDl 

O.OOf 

OOl 

O003 

Qri^ 

0  01 

79 

^7 

ODOl 

ODDDl 

0-007 

D02 

O003 

OOL 

0  02 

7.15.  and  30- 
D  ay  EO  itwitli 
tailing  i-eclauu 

3  Extracts 
np#i 
sd  along 
pennd) 

Mnunnun 

SO 

874 

<0  003 

QCC13 

D0004 

OD02 

(KBe 

0  014 

0  251 

Mean 

90 

8fl*> 

0DDD7 

ocas 

D  0039   1  0-Dll 

OOfi 

Zffi 

0312 

Mixunam 

B2 

m 

aDD13 

accsa 

D0074 

0-D21 

QC^ 

5^ 

Q9Q 

C[shiinnT#3t 

Cohuim  1 
(5C^DBeiij:hl 

Lon^Tenn  In- 

HoTiEC  Cohuim 

Study 

5 
Le  ajzliate 
S  ainpkt 

Mimnnun 

75 

90? 

<0  001 

-<IDDD1 

0  001 

O005 

<0  002 

<IDD5 

D02 

Mean 

77 

14>4 

<0  003 

0DDD2 

0  002    i  0  D15 

<0  003 

0OO*> 

0  03 

Maxnrmm 

SO 

2P> 

<0  003 

0DDD2 

0  003       0-030 

<0  003 

0022 

0  04 

ColmmiT#3t 

Coluinii4 
(539DBenEh) 

Lon^Tenn  In- 

HoTise  Cohuim 

Study 

5 
Le  ajzliate 
SamplfiE 

Mnuinmn 

73 

57 

<0  001 

-<IDDD1 

-flOOl 

O-DOO 

<0  002 

OOOo 

<0  01 

Mean 

77 

144 

<9aa3 

ODDDl 

0-002 

0-009 

D004 

QC^ 

0  01 

52 

190 

<oaa3 

ODDDl 

0-003 

OOl 

D007 

Olffi 

0  01 

CohmmT#3t 

Cohuim  5 
(50^0-5  Shot) 

Loiig-Temi  In- 
House  Colunui 
Study 

5 

Le  ajzliate 
S  ample  E 

Mnunnun 

70 

52  5 

<0CICI1 

ODDDl 

-*  001  ■  <i  01 

<0  003 

000^ 

0  02 

Mean 

74 

108 

<0CICI3 

D  00027 

0  002       0  Oil 

D003 

O04i> 

0  03 

Maxnrmm 

77 

151 

<0CICI3 

0DDD4 

0  003       0  Old 

D004 

Q15 

0  04 

C[shiiniiT#3t 

Coluirmti 

13tackFil£) 

Lon^Tenn  In- 
House  Colunui 
Study 

5 
Le  ajzlitte 
S  ample  E 

Mimiuuni 

70 

121 

<ociai 

0DDD2 

0-002 

0-DD7 

<0  002 

0  005 

D02 

Mean 

76 

150 

0  003 

D  00033 

0-005 

0-009 

4003 

0006 

0  03 

Mixmrom 

79 

184 

<0  003 

GD0D4 

DOl 

<0  01 

O003 

0O12 

0  04 

LPKrest  j^lki.bkDEg-75tukdudcir5£JCL 

DOlO' 

0-0005^ 

D019' 

10' 

0OD9^ 

0  05^ 

0  24^ 
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TABLE  3^4<CanLJ 

DAE  HETAL  MOBILITY  KINETIC  TEn~  DATA  SUMMARY 

M-PIT  MiriE  EXPANSION 

NDt«: 

9dd  Cone  enJnbDn  ioi  te^t  result  «<reed^  DEQ-7  ^v  it#r  quality ^taiid  ani  d  r  SMCL 

1  An  I'epoi't^d  cd  nrenti  atiom  si's  total  ccmtentr atiD Hi  #>:c  ept  f  or  ^ ofanun  t»t5  c  olunui  2  ( N AG  dnn^  pemueterL  ud  cdluirmS 
(54i37-20  Bho  t)  E  aiuplfis  Tvluc  h  ai^e  i^eported  as  di5solv€d  co  ntentraticini ) 

2  DEQ-"  suiive  TV  iter  quality  zt and  ai'd  for  liunTLajL  lietlth. 

3  DEQ-"  chram:  aquatu:  ^v  ater  qulity  stand  aid  Bai€d  on  231?  lug/L  liai'duEsz  ( loi^  t&nu  avei  ag&  fo  r  Spiiiig  Ci'eek)  ivhei'e 
applu:  ablfi. 

4  SMCL 

nig/L  Milligruui  perlit#i 

N  A&  Nd  nvid-geifi  atn^ 

SMCL  Second  aiy  ifLixunam  CO  ntauunuit  lev#l 

s  u.  Sfm^aid  luuts 

Duiup  p#iiiueter  The  w  as  t#  IDC  k  std  n^  usai  ai'e  dev#ki  p^  Tvith  acid- geuenbrg  nutenal  siui'o  node  d  by  no  nvid-genoi  atnig  luatenal 
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Meaii  water  quality  data  pro  vide  dm  Table  3.5-5  tor  taiJin^  storage  facility  pond  v^aler^ 
uiiderdrauii  and  embankment  di^ain  samples  collecled  from  1  ^^3  througjil^^^  indicate 
that  cadmium^  copper^  lead,  man^ai^ese,  and  cyanide  exceeded  Ihe  lowest  applicable 
DEQ-7  water  quality  staiidard  or  5MCL[Montai\aT\innels?007j     Water  quality 
san"ples  fi^omtlie  tailings  storage  facility  pond  collected  fi-om  2000  tlii"ou|J\  2004  have 
lower  concentrations  con"pai¥d  to  samples  collected  betiveen  1993  ai\dl^^^  and 
exceeded  tlie  DEQ-7  standard  for  cyanide  aiidthe  SMCL  for  mangaiiese. 

Tailing]  storage  facility  embankment  and  uiiderdi^ains  were  combined  (thei^afler 
itfentd  to  as  the  "combined  di"ams"lm?002,  ai\dsixsairples  ^vei^  collected  since  ?00? 
Meaii  data  from tlie  combined  di"ams  shov^  liiatihe  DEQ-7  standard  for  cyanide  and  die 
SMCL  for  iron  and  n^an^aiiese  are  i^gvilaily  exceeded 

Tailing!  pore  v^ater  data  are  available  from  a  2 ^-pound  sample  of  tailing  sands  leached 
with  4  gallons  of  mine  pit  dewalenng  water  (Tcble  3.5- 5XMontana  Tunnels  2007  )_ 
Metal  c  oncentratLons  inde^vatenngwaterpiiorto  contact  witlitlie  tailnigs  sai\ds  were 
beloivDEQ-r  waler  quality standai"ds  andSMCLs  for  all  n"teasi.ired  cons btuenls,  e>a:ept 
formanganese  [0  123  mg/Ljv^hichv^as  above  Ihe  SMCL_  Minimum  concentrations 
weie  nieasin^d  for  all  ai\alytes  m  the  exti-acted  sample  collected  after2  5  yeai^  of 
contact  time,  v^liilehi^Kstcoiicenti^atLons  tended  to  be  obseivedmtl^e  Fmonlhsaii^le 
Meai\coi\centi"alions  v^^ere  beloiv  DEQ-7  ivater  qualily  standards  orSMCLsfor  all 
nieasi^iredconstituenls  except  lead  and  man^ai^ese  which  ivei^  above  tlie  standai^d  aiid 
SMCLj  respectively  Addihonallyj  tiie  niaximum  concentration  of  ai^emc  exceeded  Ihe 
DEQ-7  stai\dard 
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TABLE  3S-5 

TAILINGS  METAL  MOBILITY  DATA  SUMMARY 

M-PIT  MINE  EXPANSION 

DdaSEKjnc 

NtHtKT 

Btmtlt 

SuWdc 

ArHnic 

C=dmit^ 

Ccppn- 

Iran 

Lsd 

M^ijpriEic 

Zinc 

crviidc      1 

Tot  J       DiL 

Tatd 

Dix 

Tutd        Dis. 

J 

TGtd         Dif. 
mal--- 

Tc*J    ,     DiJ. 

J. 

Tdd        Dix. 

Tfltd         Dif. 

Told 

1PAD 

1 

1 

T3F  r*uiid 

9 

Min 

h  lU 

291 

*Ci.C02 

^Ci.C02 

CI.K04 

^B  BBBl 

|}|>1L 

UOOS 

CI.C4 

^l>l>L 

|}|>L2 

^I>|}1]1 

azc 

(LIS 

nni 

41] 

ujH2 

=I>J}02S 

Muiib 

7  7H 

623 

*Ci.CaT 

^O-KlT 

aoxE 

aoia 

aic^ 

UUII? 

0  12=0 

4111421 

<Lm-m 

nnnhH 

QB^n 

10133 

nnih7 

nihi 

Qnn 

nni  2 

hfdn 

Bh? 

3^ 

*Ci.C02 

^O-KlT 

aoxE 

oca 

CM»4 

a  L 

0  37 

ni7 

nni 

i« 

104 

nni 

41^ 

aD« 

aon 

T'^FUibJirJriiiL 
WaLMrQujIily 

ll-H-44  llirL>u;f  h 

^3 

Mm 

hh2 

442 

BBBI 

Bnnis 

CI.KC02 

CI.CKHH15 

l>|}l}l>S 

l>|}l>LS 

0.C4 

41412S 

0.COI2 

nnnis 

0J2 

E.71 

nni 

nni 

UJ122 

nnnis 

Midib 

7D3 

612 

BBB7 

BBBb 

aODE 

a«K7 

aon 

uim 

3^ 

a»4 

l>iK4 

nnn? 

E4L 

ES3 

ni3 

ni2 

a39S 

nnis 

hiyn 

7  SB 

4S4 

BBB? 

BBB? 

ddlE 

(UH5 

E1D4 

i>a4 

ULf 

lai 

(ua 

nni 

lie 

114 

as 

413 

(1^ 

nnhi 

~RF  EiiiLunkiiimt 

Drjiii  Virilir 
l^u^lilj  SainplAi 
I7-H-94  ihrLhu;; h 

1-14] -9^;i 

4S 

Mm 

hBS 

67i 

nnBis 

BBBIS 

CI.KC02 

CI.COD1 

l>|}l}l}S 

l>|}l}l}S 

0.CO2 

41  .WIS 

O.COi2 

nnnis 

0.C4 

(LIB 

nib 

niH 

0.CO22 

NM 

hi^in 

7  31 

TT4 

BBBIS 

BBBIS 

(LOH 

ao« 

anx] 

ai>34 

0  12 

nni 

i>jK4 

n4]n? 

as 

da 

as 

nil 

QKB 

NM 

Mdn 

BBh 

4^ 

BBBIS 

nnnis 

(LOf 

(UH5 

ELD4 

l>fi4 

l-iQ 

aEG 

(ua 

nni 

137 

133 

asi 

ll4^ 

ao4 

NM 

TSFFhrfiJ 

F^^lllHk:H 
^Lfi-2nDD 
t>nju£k  3- LI- 
SHU^ 

Mm 

71B 

276 

NA 

^O-CftT 

NA 

^n  nnni 

NA 

l>l}m 

NA 

^[>[>L 

NA 

^[>|}l}2 

NA 

(1^ 

HA 

-=[nn 

*^I4H15 

^|}|}1>2 

M  uHn 

7  SI 

=43 

NA 

BBBL 

NA 

Ci.CO(U 

NA 

flOM 

NA 

nn: 

NA 

nnni 

NA 

LD« 

HA 

nn3 

QDie 

nni  3 

hi^n 

7  9& 

342 

NA 

BBBL 

NA 

CI.CO0E 

NA 

[uns 

NA 

nnn 

NA 

nnn7 

NA 

ESI 

HA 

nnn 

aD^ 

nniB 

CiJiiiLiriuJTSF 
DrHiiLh  WLitvr 

i;fi-2S-1]l  rtin^ufh 

6 
■  ifcj 

Mm 

h^B 

=42 

NA 

^O-KlT 

NA 

^nnnni 

NA 

<4].oai 

NA 

J_ff7 

NA 

^irnuT 

NA 

35U 

HA 

nn 

i:i.[i34 

^I>|}1>2 

Mvin 

7n9 

622 

NA 

nnns 

NA 

O-KHU 

NA 

i>ins 

NA 

1.-T2 

NA 

nnn: 

NA 

4^ 

HA 

ni7 

ai:i3i 

^I>|}1>2 

Mdn 

B1S 

670 

NA 

BBBfi 

NA 

ci.coa6 

NA 

[>[>in 

NA 

la 

NA 

nnn: 

NA 

4« 

HA 

niH 

QDO 

nnn7 

TyihngA^Hiidi^ 

Mm 

7  71 

]24 

NA 

nnns 

NA 

^n  nnni 

NA 

l>lW3 

NA 

^UUL 

NA 

nni  2 

NA 

(L^ 

HA 

nn2 

NA 

HA 

hluHn 

7B7 

142 

NA 

nnn 

NA 

ci.coni 

NA 

|}|>L7 

NA 

BBI 

NA 

[L4II] 

NA 

(L^ 

HA 

nnb 

NA 

HA 
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TABLE  3£-5 

TAILINGS  METAL  MOBILITY  DATA  SUMMARY 

M-PIT  MINE  EXPANSION 

DdaSEKjnc 

NtHtKT 

Btmtlt 

SuWdc 

ArHnic 

C=dmit^ 

Ccppn- 

Iran 

Lsd 

M^ijpriEic 

Zinc 

crviidc 

Tot  J       DiL 

TGtd              Dix 

J 

TGtd         Dif. 

Tc4J         Dif. 

_        J. 

Tdd        Dix. 

Tfltd         Dif. 

TDtd 

1 

HAD 

mal--- 

1 

AnlcyLbfiib  ivilh  pit 

Mu^ 

HHH 

]^ 

NA 

aiD4 

NA 

CI.CO0J 

NA 

[JM7 

NA 

4]] 

NA 

[LH4 

NA 

(LCLS 

HA 

DDH 

NA 

HA 

Ldweft  i^plvibte  DEg-7  Water  Quihty 
5tu^ii4  01 3MCL 

1]J]4]' 

CX]]^]' 

iXiHOi^ 

Ci.COi' 

DD19- 

1  3^ 

lUJ 

41J4' 

DDD^J 

4]A]S' 

i>DS' 

l>DS[>' 

4]  14' 

1^' 

nnosiJ 

-- 

TSFr*uriJ 

WHlcrQujhly 

E^rii^kh 

9 

Miib 

h1H 

291 

*Ci.CaT 

*Ci.CaT 

CI.K04 

^n  nnni 

|}|>11 

UDlK 

CI.C* 

^l>l>L 

l>l>Ll 

^I>|}1]1 

QZC 

am 

Dm 

4]] 

l>J>L2 

=I>J}02S 

Mudib 

7  7B 

6ii 

*Ci.CaT 

^O-KlT 

ao«E 

aoia 

ai[^ 

IHJ119 

Ci]2=0 

{|{|421 

(Ldm 

nnnhH 

QB^D 

imHB 

nni67 

4]]^1 

gg^ 

nDi2 

Mdn 

Hh9 

S^ 

*Ci_COi 

^O-KlT 

aoxE 

oca 

CM»4 

D  L 

OIT 

D17 

gg^ 

Dm 

14E 

3D4 

DD1 

419 

aa« 

ELEHL 

T'^FUnJirdnin 

j; 

Min 

h62 

442 

DnD4 

nnniE 

O-KCO? 

O-CKHHiS 

i>|}i}i>S 

I>|}1>1S 

CI.C* 

11J2S 

O-COIJ 

DDD1S 

OAl 

£7T 

DD1 

DD1 

|}J>22 

DDDIS 

Ml  Alb 

7D3 

^12 

Dnn7 

DDHh 

a«K 

aODE? 

QOHl 

UUIT 

3^ 

a»4 

i>iKa 

nnnu 

a4L 

aE3 

nn 

ni2 

a39S 

nnis 

hfyi. 

7  SB 

IM 

DDD9 

DDD9 

UillH 

(UH5 

[1D4 

UjM 

ULf 

lELl 

(LCD. 

DD1 

ua 

11-4 

\13I 

413 

(L^ 

DDhI 

~RF  Em  L^ihk  lYinht 
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TABLE  3£-5 
ingf  H  etJ  M  oh  ili  t/  D  ata  SummBry 
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Kir  2  ^mtl  TV  ztcr  t^JTiplf^  i  diE solve  d  mttal  to iu<  Titr^tuHi  tLiMil[lu>t  txctc  dtK«  total  npozb  J  coiucmtr^tuii  of  tli^  mttal   Horvtvtr^  fiiis  tallc  Soa^  TiotcontaiR 
i&divi^^  i^nlb  1-mt  rzlJi^r  tt^tu  be  al  211J1LI1L  UU2  of  miuntroiu  sasLf  It?  coIL^k  dcin  rsLiTLy  y*  ar?    SaiTif  Itt  iv~tiv  ^^om^tmuF  aR^t^rxdfai  i^h^Kt  dmc  4-iL 
FOSL^tmuF  for  kitalsL^taL^  arid  fosl« tunc ^  forl«tli_   i^o  tlu  dcttctun  lunib  v::t  d vao£  d  cotlsi^i  aLly  oir^r  tlic  ytais^  ic  ^imll,  ::tatif  tiz  al  via^^uf  of  tlu  Atti 
FOSL^tmuF  ntvlb  m  ^scilvt  d  coiutmtr^tiaiix  ^j taoTLg  to  \t  gi^ztcr  Aivi  bt^  coKEtntrztioTL:: 


SdcT 
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3 
3 
4 
5 

Dl5 

NA 

SMCL 
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Cone  enJntiDii  ioi  tett  r^i  ult  #>:f  e&d^  DEQ-7  w  atEi  quality  s  tFnid  aid  or  SMCL    lii  c  ases  wli£io  to  Ibl  coriEcntratici  ns  TT#re  not 

airulabk  diESdh^dfoncenlnbDiis  ci/ereevL^uue^  uistead 

F^p{>rted  f one entntiDiu  fub  eitlier to tal d r d^^olved  asncted 

DEQ-7  ^uiiac#  cij  at#i  quality  s  t and  aid  ioi  Inmun  health 

DEQ-7  gi^oTindTV  ater  quality  E  tind  ai^d  fo  r  hiuuan  he  altli 

CluDiuc  aqutu:  ci/ ate i  quality s  taxtd  aid  Ba^ed  [>ii230  ng/L  haidifs^  (li>iig  tenu  averse  iDi  Spiu^  Cr&&kl  Tvh&re  ^phzable 

SMCL 

r^sol^ed  ^^/^  Milligruus  pel  lit#i 

Not  uul];z^  tJAG  No  nvid-geifi  atnig 

Second  aiy  nuxunnni  contauunuit  lev#l 

Standai-d  muir  ISE  Tailing;!  Stc rt^  Fa£ ility 
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3.5.Z3  Pit  Hi^wal[  Charactmzation 

Characlenaahon  of  ore  Eu^divaste  reck  discussed  eariierm  this  section  is  ^plicable  to 
rockexposedinlhepitliiiJiv^Edl    In  pellicular;  16-houi"botlie  ii>ll  test  i^si^ilts  ai^ 
du¥cdy  ^plicable.  because  samples  i^i^ed  fortius  testi^i¥sentedtl\esixina]orrc<:k 
types  liiatinakeup  tl\e  pit  si.iif  aces    Datafron\that  test  were  used  as  iiipuls  for  amass 
loadu^gmodeltopitdictwaler  qualitymtl^epcst-closui^  pit  lake  disci^issed  mSecbon 
333 

Avei"agp  data  for  the  bottle  roll  lest,  percentages  of  the  Ea^a  covered  by  each  iixk  type 
in  the  pithiejw^all,  and  water  qiiaLty  data  for  Ihe  pit  suinp  pondtliatfomis  atlhe 
bottom  of  Ihe  exisluig  pit  and  ft-omdi^awdoAvn  wells  suirom^ding  Ihe  mine  pit  are 
piKente  d  m  T  abl  e  3.5-6 

The  average  quaLly  of  pitsuirp  water  is  lypical  of  gi"oundv^aleri\eai"lhepit  v^th 
additions  ft^ompithighv^all  leachate  aiidcontacMvilh  Ihe  hi ^lersulftde  mineralized 
dialrenie  of  tlie  pit  floor  Pitsi^urq?  ivateris  neutral  even  tl^ougli  pit  sumps  always  foim 
in  the  coit  of  tl\e  dialren^  ove  attlie  bottom  of  Ihe  mmS;  wlieittlie  In gliest  sulfide 
mii\ei"alisalion  0CCU15 

The  different  ge^lo^  urils  of  die  mine  pit  In ejw^ alls  have  been e>^osed  to  wealhering 
formanyyeais  since  mms  operations  comirtenced   Tliei^is  no  evidence  of  iron  staining 
on  Ihe  wallS;  acid  generation^  or  metals  loading 

3.5.3  Environmental  ConEequences 

3-5.3.1       Alternative  1  -  No  Action  Altemalive  (L-Pitl 

Acid  Generation  PotenJiai 

Waste  Rock  and  Ore 

Becai^ise  the  samphi\gslrategy  does  not  distinguish  between  ore  aiidivasle  for  most 
san"ples  or  the  penzentage  of  each  diat  may  be  contained  ii\  a  single  sairfile^  die 
behavior  of  ivasle  rock  and  ore  is  assuired  to  be  identical   This  is  likely  to  be  a  woKt- 
case  assunqjtion.  u\diat sulfide  is  more  hkely  to  be  enncl\ed  m  association  v^th  oi^ 
grade  miner alizahon 
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TABLE  3S-« 

PIT  HIGHV^ALLChlARACTERIZATIOn  DATA  SUMMARY 
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0.D2 

002 
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CaiEeiitrxhDn  iDi  te^t  mult  e]<f  eBd^  DEQ-"  ?tuid  ard  diSMCL   F^pDited  DEQ-7  tv  ater  quality  stud  ards  axe  b  Bsed  on  total 

Eonrmtntiom  bat  only  difso  h^d  d  ata  ue  availabk  for  pit  tiuup  uid  deci/ ateiuig  ci/ells 

Low»t  ^phz  able  ^uifac#  cij  atei  ^t and  aid  ispo  ited  ui  DEQ-"  H aid n»E  dependent  ^t and  aixls  c  alcol&t&d  foi  hai'dness  of  230 

ms/L. 

MiUigruus  perlit#i 

No  t  uul;^&d  or  no  I  applic  itk 

Second  aiy  mixunam  containinut  lev#l 

Tailu^  StoTL^  Fafiiity 
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In  spite  of  static  tes  t  resulls  suggf  sting  In  gji  acid  gei^eratLonpotenlialui  samples 
collected  overlhepast^Oyeai^  of  opei-alions  at  Montana  Tunnels  (Figure3L5-l},  acid 
rock  drainage  has  not  developed  as  aresult  of  L-Pitmuuiig  operations    The  lack  of  acid 
production  by  existuignnne  waste  ii3ck  oroi^is  consislent^vilh  results  of  ivater  qiiaLly 
nionitonng  tl\at  shoiv  no  decrease  mpH  msuiface  v^ater  or  groundwater  Tl\elackof 
acid  generation  potential  ft^omL-Pit  waste  ii3ck  is  consistent  witli  kinetic  test  results 

The  potential  for  acid  generation  froimvasle  rock  and  ore  is  not  itpresented  clearly  by 
static  test  data  This  is  because  the  unique  imiieralog^  of  the  site  creates  abalaiice 
bet^veen  Ihe  rate  of  si^ilfide  oxidation  (i  e  ,  acid  pi"oduction)  aiidneub^alization  potential; 
ivlnchhas  pi^ventedtl^efoiTnalionof  acid  rock  di-aiiiage  at  Montaiia  Tunnels  duni^g 
the  L-Pit Plan,  and  which  al5oe>Ylains  Ihelack  of  acid  pi"oductionin  kinetic  tesis  of 
rockin  spile  of  acidic  static  testi^esults 

Montana  Tunnels  would  continue  to  handle  waste  rock  by  identifyii\g  zones  of  sub-oi^ 
gj^de  mateiials  ^vitli  NNP  less  IhanO  tons  of  CaCOi/kiloton  of  rock  Tliat  malenal 
would  be  placed  in iiiten or poilions  of  tlie  v^aste  rock  storage  area  ai"Ldcappedivith25 
feet  of  nonacid-gpiiei-alingcap  rcckpnor  to  placement  of  soil  ai\di^ve station   If 
venficationsanq^hngshoAvs  a  duinp  slope  to  be  acid  generating  tlie  slope  is  covei^d 
witii  an  additional  3  feet  of  nonacid-gf  iterating mateiial. 

The  static  test  data  for  rock  previously  mine  dbelov^  the  ^,lTO-foot  elevation,  and 
cuirendy  placed  imvasle  recks torage  ai^as  suggest  tliat  tins  balamemay  be  altered 
(le  ;  tliat  reck  at  deptiihas  gi^ater  acid  p  otential}{  Figure  3. 5-Zl  butit  is  not  clear  from 
the  available  data  whetlier  added  acid  potential  v^oi^dd  exceed  Ihe  available 
neutL-alisation potential  enouglito  alter tlie  critical  balai\ce  bet^veenacid  generation  and 
neutL-alisabon  Incitased  sulfide  content  at  deptii  and  increased  acid-generating 
potential  are  common  m  ore  deposits,  due  toinci^asedmeteoiic  weathemig  and 
oxidation  of  sulfides  tiiat  occi^ir  in  tl\e  near-surface  environment    It  is  alsobkely  tl\at 
these  data  are  influeiicedby  the  waste  rock sairq?bngsti^ategy  ai^dpitgpomstiy,  ivhich 
Insulted  in  a  greater  ainoi^int  of  muiei-alised  ore  matenal  beingincludedmconqjosite 
san"ples  ft^ombeloAV  ^,100  feet   Fuilhei;  the  available  data  do  not  all  oiv  for  evaluation 
of  whetlier  Ihe  si^ilfide  minerals  pi^esent  ins  angles  collected  ft-om  below  tlie  5,100-foot 
elevation  are  of  Ihe  same  coaise-gi-aiiied  nature  obseive  dins  angles  collected  ft^om 
hi glier  elevations  that  do  not  gei"Lei"ale  acid 

If  theii\creased  acid  generation  potential  identified  m  static  testi^si^dts  inflects  tl\e 
linTitedsan"plingoppoi1unities  at  depth  v^tliin  Ihe  pit  tl^enskof  acid  mine  drainage 
would  not  incitase    Convei^y  if  moi^reactive^  acid-gfiiei-ating  waste  rock  is 
encountered  and  is  placed  on  Ihe  top  of  existing  mine  rcckuw^aste  rock  storage  areaS; 
the  acid  gpnei-ated  by  iie^v  matenal  could  tiigger  faster  aiidmore  widespitad  oxidation 
of  Ihe  coai^e-gr^i^i*^^  sulfide  miiiei-als  present m  existing  tailii\^  and  waste  i-ocktliat 
ci^urendy  do  not  generate  acid   Tins  is  because  of  Ihe  potential  for  increase  insulfide 
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oxidab  on  rates  that  caiii^esult  from  biotic  activily  under  acidic  ("^pH  5_5)  conditions 
thereby  tnggenngie actions  u\pi^vioi.irly  non-reactive  reck  This  coiiceniv^lbe 
addressed  througji  further  tesling- 

Taitiiigs 

It  IS  m^learwlielher  tailings .  which  ci^urently  exist  u\  a  n\ostly  saturated  state,  woi^ild 
remainnonacid-generatm^  wlienthey  ai^e>YCBedto  gj^ater  oxygen  coiicenti^atLons 
after  full  consohdab  on  and  di"am-do^vi\  orivhen  tailm^^  derived  from  oi^  mined  from 
theL  and  M  pit  IS  placed  into  the  tailu\^  storage  facility.  Dollhopf  (1990)  observed  no 
acid  generation  di.mng kinetic  tesbiig  of  tailing?  san^les  collected  earlier  m  mine  life 
but  concluded  tliat  acid  could  be  produced  if  the  tesis  v^ere  earned  out  for  a  period  of 
nwntlis  toyeai^    Testing  of  tailing  n\atenalpi"odiicedin200rfromlhe  L  pit  is  cun^ent 
ongomg  using  A5TM  methods  to  furdier evaluate  Ihe  behavior  of  dewatered  tailing 

Montai\a  Tunnels  has  enlei^dinto  acustomnnlliiig  agreement  v^thElkhoniGoldfLeldSr 
liic  .  ivhei^by  ore  ft-omlheElkhoniGoldfields  Golden  Dream  project  located  20  miles 
south  of  Montaiia  Ti^innels,  v^^ouldbe  imlled  at  Montai\a  Tunnels'  exisbng Diamond  Hill 
millingcln:uit   Tl\e  Diamond  Hill  nullls  localed^vitlimthe  Montai\a  Tunnels  null 
coiTfilex   Intlie  past  ore  ft^om  the  Diamond  Hill  Mute  near To^vnsend  has  been 
slipped  to  Ihe  mill  at  Montana  Tunnels  for  processm^  di^inng  operations    It  is 
reasonable  to  assume  tliat  tailin^^  generated  ftxunElkhomGoldfields  oitivouldbe 
placed  into  the  tailing  storage  facihty  at  Montana Tuniie Is  but  only  if  gecchenncal 
characteiizatLon  of  IheElkl^oniGoldfields  matenals  is  deleiTnuiedtohave  no  negative 
affecis  on  Ihe  passive  natuit  of  Ihe  Montana  Tunnels  tailings  matenals    Tl\e  agencies 
would  require  Montai\a  Tunnels  to  apply  for  achan^  toilspennitand  woi^ildmake 
the  filial  decision  on  wltether to  allow  ElkhomGoldheldsmateilal  to  be  processed 
thi"ougJ"L  tlie  Diamond  Hill  circi^ut  when  full  malenal  chai^acteiizationhas  been  received 

Thei^  cuii^ntly  are  no  data  available  to  assess  tl\e  behavior  of  tailmgs  tliatv^ouldbe 
generated  ft"omElldioinGoldfields  ore    It  is  possible  tl\at  tl\ese  tailing  would  behave 
differently  tliaii  has  been  observed  for  material  cuirendy  m  the  tailm^s  stora^  f acdily 
at  Montana  Tunnels.  Inlhis  event  ^'^  potenbalexislsfor  acid-generatm^niatenaltobe 
placed  on  Ihe  top  of  existing  tailm^   As  discussed  f  or  AlteiTialive  2,  acid  gpiiei-ated  by 
ne^vmateiial  could  Qigggr faster  aiidmore  ^videspi^ad  oxidation  of  thecoai^e-g-ained 
sulfide  minerals  that  cuiitntly  do  not  generate  acid 

Tr^ceMetai  Mobility 

W^steRociidiidOre 

The  coi\centi"alionof  mai\ganese  mivasle  rcckleachateis  expecledto  exceed  the  SMCL 
formanganese  [0  05  mg/L)   Biotite-beanng qiiartz  la&te  dil^  waste  n\atenal  [13 
peivent  of  total  waste  i"ockbyvolume)is  expected  to  produce  leachate^vith 
concenti-alions  of  ai^emc  that  ai^  sli^itiy  above  the  DEQ-7  humai\  l\ealtl\  stai\dard  of 
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0  010  mg/Lf  ho^vever.  the  avera^  leachate  v^ater  quality  fi-om  all  v^asterockn\atenal 
would  not  exceed  tlie  DEQ-Zstandai^dforaiBemc    Aiw  ore  stcclq^iled  during 
operabtniE  could  produce  leachate  smiilai'ui  quality  to  tl\at  from  waste  roc  fci  In^acls 
related  to  seepage  from  Ihe  waste  i-ockstoi-agp  ai^a  are  discussed  ui  Section  3  6 
(Groundwater) 

Taitiiigs 

Talking]  have  tlie  polential  to  release  coiicenti^alions  of  u-ori;  n\anganese,  and  si.ilf  ate 
aboveDEQ-7standai^ds  orSMCLs    Tailing  leachate  water  would  have  delectable 
concentL-alions  of  total  cyanide  (average  of  combined  di"ams  equals  0  031  mg/Lj 
ln"pacts  related  to  seepage  ft"om  Ihe  tailings  storage  facility  are  discussed  in  Sec  Hon  3_6 
(Groundwater)  and  Section  3  7  [Si.iif  ace  Water) 

After  operations  cease,  tailiiigs  v^ould  consolidate  aiid  drain  dov^rv  and  would  be 
exposed  to  gi^aler  o>ygenconcenlrations    Increased  o^dation  could  lesult  in  louver  pH 
values  intailnigs  storage  facility  seep  a^  aiid  anincremEntalu^creaseuicoi^centL-alions 
of  sulfate;  iroUi  copper,  and  other  pH  sensitive  metals    The  magnitude  of  Ihese  changes 
cannot  be  quaiitified  ^vitii  existing  data^  aiid  would  be  evaluated  lhrougl\  fuilher  testing 
including  ongouig  humidity  cell  tests 

PitLRkeWatefQuaiity 

As  discussed  in  sec  lion  IB,  lhel9S6  final  EIS  fortl\e  Montana  Tuniie  Is  pi"0]ect 
speculate  dtliat  pit  lake  water  v^oi^ild  contain  concenlrations  of  iron^  manganese,  and 
zmc  bettveenO-^mg/L  and  several  milligrams  per  liter   Concenb^ations  of  aluminum 
cadnnumi  copper^  and  lead  were  expected  torangefromafewhuiidredths  to  afe^v 
tenttisof  amillig^amperhterlDSL  19B5) 

Water  quahty  m  the  pemnttedpost-closui^L-PitPlan  pit  lake  has  more  recently  been 
assessed  tl"Qx^ugj"L  amass  loading  model  based  onflow  rate  aiid  chemisliy  dataft^om 
souives  liiat  would  drainmto  ftie  pit  (Montana Tunnels  2007t_  VMuletlie  model 
provides  quantitative  predictions  of  water  quality,  it  is  anuncahbratedscieening  level 
toolj  and  ai^yconclusions  based  on  the  model  should  be  considered  quaLtabve 
(AndereonandWoessner]992) 

The  L-Pitlake  model  assun"es  thattlie  pitlake  would  be  dimiclic  (mixuigV  ho^vever^  the 
geomeby  of  tlie  lake  suggests  a  veiy  In  gii  likelihood  for  the  fomiation  of  amei"omiclic 
(non-nuxmgj  lake  (Montana Tuni\e Is  200r}_  Tins  means  tl^atftiepost-muie  pitlake 
would  be  stL^aHfied  witli  gieatermstalconcentL^atLons  at  deptli  aiidloivercoi^centi-alions 
at  the  suiface,  coirq?aredtocon:enlrations  predicted  by  the  pitlake  waler  quality 
niodeL  Tins  adds  an  element  of  consei-vatism  to  pitlake  ivaterqiiaLly  pre  dictions  of 
imp  act  to  surface  water  and  gji^uiidwateriesourees 
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The  model  considered  ei^JituqDutsounies  totlieL-Pitlake:  {l}groui\dwater inflow, 
(2)  dii¥ctpi^cipitalioiu{3)pit  111  gill  vail  runoff,  [4)natLU^Ed  and  reel  aiined  catchment  aita 
runoft(5Hhe  tailing^  stoi-agp  facility recoveiy  well  systen^  (6]  tailmgp  storage  facility 
pond  water  (le  ,  supeiTiatant},  (T)  tailing  undei-di-auis.  and{B}embaiikmentdi"au"is 
Cheniistry  inpuls  for  each  input  5  ouKe  were  deiived  ft-om  inonitoiiiig  data  aiidfrom 
geochemical  tesbi"Lg{ie  ,  Ib-hom-bottieroll)  of  pitliiginvallrocksairqDles  (Montana 
T\innel5  ?007j   The  natui^al  andieclaunedcalchnKnt  ai^afSTO  acres]  includes  the 
taihni^  stora^  facdity  aiid  portions  of  Ihe  waste  rcckatoi-agp  aiea{about]55  acres^ 
because  Ihey  would  be  leclarniedby  Ihetinis  tlie  pit  lake  be  gns  to  fill 

The  model  predicted  ftiatu-on  aiidmaiiganese  would  exceed  SMCLs  during tlie  peilod 
of  pit  filling  [alirLCst  t^vo  centuiies)   Howeveiv  Ihe  baseline  concentration  of  ux^n  and 
niangaiiese  inbedi"ockgi"oundv^alerinlhe  vicinity  of  tliemme  pit  also  exceeds 
lespective  SMCLs    Attenuation  of  iron  and  nianganese  v^as  notmcluded  in  the  model 
Si^ilfate  was  also  predicted  to  exceed  tlie  SMCL  for  Ihe  fust  few  decades  of  pit  filling 
(See  Section  3  6  [Groundwater]) 

The  in^acls  ass  cciated^vifti  seep  age  ft"om  Ihe  post-mining  pit  lake  ait  discussed  in 

Sections  6  (Groui\divatert_ 

3-5.3.2       Alternative?-  Proposed Acticxi Alternative (M-PTt) 
Add  Generation  PotenJiai 

Waste  Rock  and  OfB 

Under  tlie  M-Pit  Mine  Expansion^  ab oi.it 46 _2  million cubK  yards  of  waste  i"ock  would 
be  mined  duiingthe  5-yeai^  extension  to  imiie  life  Tl\e  total  vohime  of  wasle  reck 
milled  ft^om  the  iiicepb on  of  mining  tl"Qx^ugil  tlie  end  of  M-Pitwouldbel6E  5  million 
cubic  yards    Waste  rock  v^oi^ildiiiclude  low-gi"ade  (sub-oie  gr^"^)  diatitme,  Elkliom 
Volcanics,  Lowland  Cieek  Vole  anics  [  approximately  10  peitent  of  which  consists  of 
bio&te-beann^  quailz  latile  dike    Tl\e  lela&ve  volume  of  each  wasle  rcckhthologyto 
beproducedthrou|j\oi.itminehfe  is  shoivnm  Table  3.5-7 

The  potential  for  acid  gei\ei"alion  and  metal  release  dining  Ihe  M-Pit  Mii\e  Expansionis 
the  same  as  discussed  above  for  Alten^ative  1  -No  Action  Alternative  (L-Pit)   This 
includes  lhepoterLlialforincieasedsi.ilfide  content  at  depths  belov^  5,100  feet  (Figure 
3.5-2)   The  M-Pit  Pi  ai\  includes  mimiigto  a  pit  floor  elevation  of  4^050  feet  It  is  bkely 
thatlhese  dataaie  influence  d  by  Ihe  ivaste  rccksamplnigstL-ategy  andpitgeomehy; 
winch  Insulted  in  a  gjeater  amoi^int  of  imiierah^ed  oiemateiialbem^  included  m 
coirfiositesairq?lesfrombelow5;]00  feet   The  relatively  linnled  number  of  samples 
(n=6)  of  matenalfi"om below  4^700  feet  dunngtliee>Yansion  may  also  mfluei\ce  tins 
mteipietation- 
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TABLE  15-7 

HON  TAN  A  TUNNEL  5  MINE  WASTE  nOCK   VOLUMES  PRODUCED   THUD  UGH 

THE  END   OF  H -PIT  MINE  EXPANSION 


Lif  e-oF-M  ine  Tli  rnugh       L]f  e-of-H  ine  Thf  Dugki 
rt^sfial  LPit  H-Pit 


NEtChBigelH-Pit 

M  in  e  E  xpansion 

Only} 


Vol  ume  |mi  II  i  on  cu  bi  c  yardsl 


*>1_4  ^B  3D  4 


QuFii-t  L  ELhte  Dikfi  1B5J  22.?  40 


ValfBnuzs  ■" 


215  25-S  43 


EUOumVckfliufs  20  5  2Bfl  7  5 


To  111  122  3  168  5 


(^^  AppiDxuiiately  10  percenl  oi  the  voluiii£  oi  LaEirlfliid  Ci'eek  Vd  It  oiiuzs  li  Ihd  tile-lx  aiiiig  quaii^ 

Lthte  dUx  nutenal 


Becai^irecharactenslics  of  MontEma  T\iiinels  ore  ai^dtlie  miJlm^  process  woi^ildnot 
chan^,  gpocliermcalchai^actenstLcs  of  taiJu\^  would  likely  be  tlie  saii^  as  desciibedfor 
AlteniatLve  1    Water  quaLty  urq^ac  Is  from  Ihe  tailings  stoi-agf  facility  are  discussed  m 
Sections  6  (Groui^dwater)  and  Section  3  7  (Suiface  Water) 

H  etat  M  obiiitf 

W^ste Rock  and OfB 

Metal  mobiJity  from  waste  i"ockand  oi^  would  be  Ihesame  as  described  for 
AlleniatLve  1 

Tailings 

Metal  mobility  from  tailing?  would  be  tlie  san"te  as  descilbed  for  Alternative  1 

PitL^keW&terQu&iity 

The  n^ass  loadingmodel  disci^issed  fortlie  L-Pit  Plan  was  i^  date  divi  dire  vised  inflow 
voluntes  f or  Ihe  M-Fit  Miiie  E>^ansionlMontanaTuni"Lels  2007]    Changes  to  theL-Pit 
niodel  were  necessaiyto  accouiit  f or  combmmg  tailings  stoi-agp  facility  i^inderdrains 
aiid  embankn^nt  draire  mto  asmgje  system^  disc  ontinmi\g  use  of  lecovery  v^^ells^  and 
alsotoii\coiporate  n\oi¥  recent  monitomig  data 
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The  updatedmodelconsidei^dsevenu^utsouives  to  the  pitlake:  1 1  gj^oundwater 
inflow^  2}  direct  pi^ecipitatL oil;  3)pithighv^all  nii^off.  4]  natural  andi^eclaured 
catchment  ai^a  runoff,  Sjtailiiigs  storage  facihty  pond;  6)  tailings  combu^ed  drains,  and 
7)ivaterdivertedfron:\ClancyCi¥ek  Tlie  n:\odel  also  consider  loss  of  v^ater  ft^omtlie 
pitlake  due  to  evaporation  and  losses  to  gi"oundwaler  infiHration  onlhesoutlieastside 
of  Ihe  niine  pit  when  tlie  water  elevation  exceeds  55^5  feet  Evaporation  losses  do  not 
Insult  inloss  of  solute  fron:\  the  pit  lake,  but  u^oi^indv^aterlcBses  do  cany  a 
proportionate  quan&ty  of  solule  ft^omtl^e  pit  lake 

The  inodel  does  not  account  for  attenuation  of  n^tals  of  potent  al  concent  due  to 
oxidalionandpi^ecipitatLonniEchaiiisn"[S,  co-pitcipitaUon  of  metals  such  as  iron  and 
ai^erac  in  the  foiTn  of  feme  ai^enatC;  or  ion  exchange /soi^tLonn^techaiusnis  of  trace 
elenwnts  ^viftisohd  phases  such  as  clays    Attenuation  of  mangai^eseis  obsei'ved  u\  tl\e 
tailings  storage  facdilywlien  the  pond  does  not  i^ceive  sluiiy  discharge,  and  cyanide 
attenualionis  observed  di^inngsuimner months  (Montana  Tuni\els  2007)   Cadimum 
concentL-alioiis  were  atlenualed  when  tailings  reclaim  v^atenvas  equiLbrated  v^th 
v/aste  i"ocksan"ples  as  discussed  in Sechon  3  5  21 

The  model  pi^dicls  liiatthe  SMCL  for  n:\angaiiese  woi.dd  be  e>Teeded  f or  tlie  enbit 
peiiod  of  pitfillii"Lg[abouttivocerLtuiiesJ   The  SMCL  for  sulfate  would  be  exceeded  for 
less  than  a  decade  of  pit  filling  andtheDEQ-r  waler  quality  standai-ds  for  cyanide  and 
cadmium  would  be  exceeded  for  the  fii^t  one  ort^vo  decades  of  pit  filling  i^espectively 
aftenvhich  time  dilution  fr om pit  mfloivs  would  induce  tliese  conslituenis  beloiv 
applicable  standai"ds    Water  quahty  char  actenstics  of  Ihepitlake  once  it  it  aches  full 
pool  about  t^vo  centuiies  mthe  future  ait  discussed  in  Section  3  b  [Groundwater)  and 
Sections  7 (Suiface  Waler) 

The  mode]  ivas  evaluated  f  or  sensitivity  to  chenusliyii^uls  byl)repi^esentingpit 
higl"Lwallchen"iistry^\itl"Ltl\e  greatest  concentrations  n"teasured  duimg  bottle  roll  leslSj 
inslead  of  ntean  c  oncentL^attonS;  aiid  2]  replacing  n^eancoiicenti^alions  for  Claiicy  Creek 
wilhinaxunumcoiicentL-alion  data  n^asi^ire  dins  angles  collected  ft^om  the  Clancy 
Cieeksainplmg  station  m  August  2003  ai\d  Apnl2004    Resi^ills  of  Ihe  sensibvity 
ai\alyses  forselected  }^ai^  ait  presented  mTAfe  3  5-B  Coi\centi"alions  pit  die  led  using 
sensitivity  analysis  scenancs  demonslrate  httle  vaiiation  ft^om  the  basehi\e  model. 
Theitis  aiiincitaseinlhecoiicentL^atLon  of  maiiganese;  but  no  DEQ -7  waler  quality 
staiidards  forn^tals  orSMCLs  are  exceeded  olher  tl\ai\  tl^cse  predicted  by  the  baseline 
n\odel_ 
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TABLE  35-S 
COMPARISON  OF  PREDICTED   CO  ttSTITUEHT  CONCENTRATfO  H  S  IN   PIT  LAKE  INCLUD  IHG  SEN  SmVITY  ANA  LYSIS 

H-Prr  rilNE  EXPANSION  EIS 

^etx 

Sulfas 

Aisoiic          1 
Predcted  3andB>d 

Caknum 

Cpptr 

Cyaiide          | 

Inn 
Pr^cted 

5MCL 

1            Ma^ 

r                                           —  ■ 

Pr«idBl 

^lese 

FVedctEa 

94  CL 

Pred  cted ,  ainckn: 

FVedctEd 

^E^nLU   u 

FVedEtoJ    9ivickrd   1 

94  CL 

OngiiulMcid#l  fDiM-Fit 

1 

3fl. 

250 

0  004 

0  010 

QOSB         0.0007            0  012                0  02^               QOIOZ          0  0052 

045 

10 

1.^ 

0  05 

5 

az 

250 

0  004 

0  010 

Q03.0         0  0000            0  007               0  02S               QOSB          0  0052 

0  52 

10 

1.3:3 

0  05 

10 

ISti 

250 

0  004 

0  010 

QGOffi         0  0000            0  000                0  021               QCCSl          0  0052 

0  33 

10 

Q7B 

0  05 

2D 

14L 

250 

0.004 

0  010 

0  2Z2^          0  0005            0  000                0  019               0  OD 32           0  0052 

02*> 

10 

Q4e 

005 

WO 

n 

250 

0.004 

DOIO 

Ol][l[i:           0  0005            0  000                0017              OODiT           0  0052 

OlS 

10 

QX4 

005 

Sensitivity  All al^E  Iftm^  iiiaj<uiuuii  values  iL^oin !» ttle  rT>  11 1#3 1 

1 

3H 

250 

0.004 

DOlO 

QflES         0  0007            0  013                0  02? 

NoChu^e 

045 

10 

1    .^ 

005 

5 

^ 

250 

0  004 

0  010 

QflDD         OOOOO            OOOS                0  02S 

0  52 

10 

LZI 

0  05 

10 

lao 

250 

0.004 

0  010 

CkOJJT         O.OOOO            0  007               0  021 

0  3? 

10 

Q79 

0  05 

20 

145 

250 

0.004 

DOIO 

0OOO4          0.0005            0  007               0  019 

0  2? 

10 

Q93 

0  05 

14}4 

100 

250 

0  005 

DOIO 

1     0  0002          0  0005            OOOS                0  017 

01? 

10 

Qlfi 

0  05 

Sensihvit 

r  Analysis 

Usui^  nuxinniDivilD^  fro  m  bottle  roll  test  ukd  lu^^st  vilo^  ±n>n7L  Claiu:  y Ci^ck  D  ata 

1 

317 

250 

0  004 

DOIO 

QOOZg         0  0007            0  013                0  029 

NoClunge 

0  54 

10 

L4Z 

0  05 

5 

3a 

250 

0.004 

DOIO 

QflDD         0  0000            0  00&                0  02& 

0o5 

10 

1.46 

005 

10 

197 

250 

0.004 

DOIO 

QflH7         0  0000            0  007               0  021 

0  55 

10 

Lll 

005 

20 

153 

250 

0.004 

DOIO 

QCOE         {J0005            0  007               0  010 

04? 

10 

OBB 

0  05 

ItiO 

113 

2S0 

aDD5 

aoio 

0  0002          a0005            OOOS                0  017 

0  54 

10 

Q^ 

0  05 

AUtciu-tTLtiitimf  ZR  Kf  Ditv  diJi  suIL^riiTiF  pcrLitr 

Bold        Can^tTLtiitu^m  txctc  Ai  tlic  L^rvtst  ^ppLcaLlt  LrEQ-7  ^ij^iti  ^uslity  ^^tandar^  or  s^cemi  [UxyiiL^xinLiiTrL  coTLtaBURSJit  It^nl^STHfCLl  a&  ^j licallc 

^EQ -7 IV  atcr  ^11  ali4y  ttsjidu  lis  ^i  caJinivjn  a&ii«>f  p<  r  au  dtpcmdc  Tit  on  Lardii^^t,  ujul^  valves  ci^aidREtt  hniM  ^it  pitlal?  mo^l 
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TABLE  35-9 

ANNUAL  PIT  LAKE  IN  FLOW  BY  SOURCE 
M-PIT  MINE  EXPAtJ  510  H 

t™ 

RlMHff 

1 

ClEvi<TCn=Ek 

JlAcHT 

1 

°  "^                 T  SF  Pcnd        TSF  Unda^kans 
neapnaian 

FeKcnt  of  to  ^  al  aiuiual  Ji£c  ^"h"  vo  lunnB 

1 

12 

14 

5 

19 

0 

27 

20 

10 

23 

^ 

12 

24 

5 

0 

D 

50 

2D 

3 

13 

15 

12 

0 

D 

100 

17 

^ 

13 

10 

1? 

0 

0 

1» 

0 

47 

IS 

4 

33 

0 

0 

Nc±e9 

Bcjd     Vdiie  uidu:  &t»  the  h^lifstfcmtiitutuig^ciujceiDrevli^ir 
TSF=  Tailirga  sto rage  iacility 
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Vaiyingtl\e  input  pEU-amsteiB  forconcenlration  as  specified  mtlie  sensitivity  analysis 
does  not  gitatly  affect  tlie  pi^diclions  of  the  model    EvEdua&on  of  tlie  voluiretiic 
contLlbutLonfi-omeachsouicesho^vs  tliattl^e  tailu^g^  storage  facilityv^cAildcontiibute 
the  greatest  percentage  of  fillnig  water  dining  Ihefu^t  ye  ai"  but  the  ni^onty  [up  to  47 
peivent}  of  infloAvm  subsequent  ye  ai^  is  contributed  by  runoff  ft^omtlieieclauned 
catchment  aita(Tablei5-9}  Despite  elevated  mstalc on: enlrations  in  tailings  v^ater 
discussed  in  Section  3  5  2  2^  dilution  provided  by  the  lowsolule  natural  andi^claui^d 
catchment  ai^a  runoff  induces  tliesensitivily  of  model  pit  dictions  on  the  cheimstiy  of 
the  otlier  input  teiTTfi    Seepa^  of  water  ft"om  Ihe  pit  lake  atequilibnumis  discussed  in 
SectLonS  6  (Groundwatei")_ 

3.5.3.3       AltGmctive3-  Agsnof  Modified  Altem^ve 

Gecchenuiral  behavior  of  malenals  in  the  study  area  for  Alternatives  ivouldbetlie 
sante  as  descnbed  for  Alternative  2.  altlioi^igji  an  operational  geoclieimcal  verification 
proej^an\  an  alternative  ivaste  rc<:khandbngprogr^^"i*  ^^^  ^"l  aHeiTiative  tailings 
facilityclosuit  plan  would  imtLgate  potential  adveise  effects 

Operationjf  Geocffefnicai  Veritication  Proqrani 

The  operational  geocliemical  venfication  progr^i^'LWOuId  consist  of  tlie  following 
coiTfionenls 

■  Md ntuii  Tutlii#L  would  lUDnitDr  a^ id-genei ituig  potential  neutraliziiLg  potential  and 
n7L#t*l  motility  D  f  the  or#,  tailings   and  TviEte  n>^k  d  uiing  o  p  erttiD  ii5    S  amp  ling  io  i  the 
Evaste  Id  c  k  piD  gi  am  TV  onld  be  ^nitatlE  for  distingnisliing  bet^i/eenoie  aiLd  wute 
iunpl#E  and  tlio  betci/een  specific  w  ai t#  ro c k  htho id gi&s  and  ci/ould  uiclude  descnptiDns 
o  f  ID  ck  matenalf  in  hand  specuueiii  ai  described  in  AppendiKD 

■  Add  itiD  nal  kni&tif  testing  ci/ould  be  conducted  using  standu'dised  ASTM  humidity  cell 
tes  hng  pn>  to  c  0  b  ^  d  f  mdividnalwute  hthDlogies  that  ci/cmld  be  mined  u  tv  t^te  lo^k 
dnnng  the  M-Fit  Mme  Exp ani id n ( Alternative  2;l  to  evaluate  the  relative  iifkof  mat#nal 
nrithiuDie  a^idif  ABAvalues|  Appendix  D)  Tailing:  samples  ci/ould  alsD  be  tested 
using  the  ASTM  proto^oL   Also   inhght  oi  the  possible  ac^^ptance  o f  o r#  id i  p I'd c ess mg 
frciiu  tlie  E IkhD m  G D id fL#ld s  project  add itiD nal  testmg  d f  tailings  fi'om  Elkhdin 
Galdtields  piDC#Esmg  combined  ci/ith  tlie  Mo  ntana  T  unn#b  tailnigs  ^vould  h# 

c D nd uf ted ^ under hD th s atuxated  and  unsaturated  conditions  ta  leflec t a p ei atio nal uid 
post-diundo  tv  n  cond  itiD  ns 

»      Geof hemic  al  p lediftio ns  made  in  this  EIS  ^vould  hevenfied  ba^ed  o n  o p eritiD nil 

gea  c  h#mic  tl  d  at  a  and  futui'e  testing    Th#  pit  lal^  w  atei  qnality  mo  d  el  ^v  o  uld  h#  rerun 
to  v#niy  c  ui  rent  p  red  ic  tio  ns  li  o  p  ei&tio  nal  d  iti  change    Lil^cij  is  e^  pit  ^nnip  and  pit  lals 
nr  ater  quality  cij  0  uld  be  p  eiiD  die  tlly  mo  into  r#d  to  ei^alu&t#  fonsif  tency  with  the 
predicted  chemiftiyfoi  the  lake 
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•      Ma ntuii  TuTLii#l5  would  inDnitoi  tulings  ka^hLte  ^v  iter ^u^ty  for ^el&c ted 

geo c h#mu: tl  p  Bjuuetors  th&t  iiLcliiii#  bnt  u'e  net  luuited  to  cadniiuiiTL  cyanide   aiid 
muigui#E#  during  tli#  pio^o?^  of  tulings  c o ni d lid  ahd n  uid  d#ci/ ateiing  aiLd  titer  the  5- 
ye  Lie  Id  sure  penod  to  evaluate  the  po  tentitl  for  futoio  oxid  ation  o  f  t  ailings  DTiatond. 
Initial  ma  nitoiin^  Tvonld  be  CDndu^ted  annu  ally  Innt  tluf  schedule  ci/ould  b#  ul  pilled 
ba^ed  Du  the  obseivod  qnalityoi  tulings  le  achate  and  Tvonld  be  diff  d  ntinu#d  eithei 
whonDEQ-"  tv  ater  quality  ^t  and  ard  s  are  met  or  w  hen  tone  enti  ations  attbihse. 

>      To  as^e^s  po  tenhal  Clancy  Cioek  ci/ atei  quality  issues  Mo  nt  an  a  T  unnels  ^vduld  collect 
operational  goo  cheniic  al  d  ata  uid  c  o  nd  uf  t  ?  tatic  and  lonetic  testing  li  nef  e^s  ai  y^  d  n 
geologic  material  from  the  layb  a^  k  loquued  to  construct  the  proposed  Clancy  Creek 
channoL 

AJJe^native  W aste Rock  ^andJmqProgranj 

Based  on  the  datacolleirted  dunngtlie  operational  gpoc hemic alvenficati on  progjTun 
rock  as  discussed  above,  Montana Tuniie Is  ivouldhaiidle  potentially  acid-generatm^ 
waste  by  contmunig  to  encapsulate  all  v^asterockv^thNNP  less  thai\0  tons  of 
CaCOi/kiloton  of  i"ocku\lheivaste  rcckstoi-agf  ai^a until  required  additional  kuietic 
tesliiig  i¥si.ilts  of  waslematenal  mined  from  the  M-PitMu^eE^ansionsoiie    Selective 
hai^dlm^cntena  based  on  these  test  insults  must  nieet  tune ly  n^atsnal  hai\dlii\g 
lequii-ements  111  tlie  proposed  M-Pit  mine  plai\ 

As  discussed  in  Section  3  5  21,  static  acid-base  account  data  sho^v  more  tliaii  half  of 
san"ples  to  be  potentially  acid  pi"oducingi  hov^evei;  tl^ese  samples  do  not  produce  acid 
duni^g kinetic  tests    Tlieiefoie.  acid-base  accoi^int  data  do  not  provide  i^hable  cntena 
for  separating  waste    Consideiingthis  ImntatLoiv  laiietic  testi^esults  from  the 
operational  venfication  pro  gram  could  be  used  to  dehi\eate20i\es  of  potentially  acid- 
geiieratmgv^aste  for  selective  handling  ai\d  re  vise  tlie  NNP-based  handlii\gcnteilonof 
0  tons  of  CaCO-^/lalotonif  i\ecessaiy 

Montai\a  Tunnels  would  continue  to  use  a  waste  i"ock  storage  aiea  lift  lieiglit  of  50-foot 
raises  diguing c ons true tion  to  urq^rove  compaction  aiid  to  facilitate  constnocti on  of  cells 
to  suitably  encapsi^ilate  potentially  acid-generating  waste    This  desigji  would  be  tl\e 
sante  as  is  ci^urently  usedsuccessfully^  rathertliaiitlie  150-foot  raises  proposed  for 
Al tentative  2 

A  kernativeTaiiinii^  Storage  Faciiitf  C  to  save  Pian 

Available  data  ft^om  in-situ  monitoring  ai\d  tests  of  tEoliitgs  matenal  do  not  fully 
address  tlie  potential  for  acid  geiiei-ationfollo^viiig  dewateiingof  tl\e  tailing  storage 
facility  at  Montaiia  Ti^innels    This  is  true  not  onlyformateiialcuiiently  permitted  for 
mining  in  the  L-PiL  but  also  foi-futuie  pro  due  tion  front  the  M.-Pit  aitd  tailings  pi"oduced 
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fi"tnn  prccessiiig  of  oit  shipped  from tlie  ElMioiTiGoldfields  G olden Dit am  propct 
KuietLC  lestmg  of  these  mateiiEds  u\  tl\e  pitseiice  of  o>ygenshtn.ild  be  conducted  to 
evaluate  the  relabve  sensitivily  of  Ihese  matenalS;  winch  have  cleaiiy  acidic  static  teat 
Insults  but  winch  ai^si^ilfide  depleted  dmiiigpiiKessirLgandcorrfinsed  of  Ihe  saine 
neutL-alisuig  mu\erals  descnbed  for  waste  rock  Tliese  tailing  would  also  be  aii^nded 
to  increase  alkalinity  to  optuni^e  flotation  process  clieimstiy 

lA^thout  aerobK  kmebc  tesis  that  i^present  Ihe  deivatei^d  tailiiigs  envn-ounient.  it  is  not 
possible  to  say  how  much  faster  oxidation  would  ctcui^  andhov^  nuich  ^atertiie 
acidification  potential  would  be   Itis  certain  that  oxidalionwouldinci^asej  intl\e 
pi^esence  of  oxygpix  so  liiatthe  products  of  that  oxidation  [iron  and  si.ilf  ate}  would  also 
mci^ase  bysoinei^inknov^n  an^ouiit   If  iieuti^alisalion potential  is  exceeded,  it  is 
possible  tliat  additional  acid-soluble  elenients  such  as  cadnnunii  lead;  aiidzinc  would 
alsoincitase    The  magnitude  of  polentialincitase  cannot  be  estunated  quaiititatively 
without  kinelic  test  data. 

As  part  of  AlteniatLve  3,  ai\d  as  a  condition  of  opei^Uons,  Montana Tuniie Is  would 
conductlanebc  oxidation  tesls  to  evaluate  these  possible  chai\g«  for  Ihe  existing 
tailin^^;  for  the  tailm^^  wiftiM-PitMme  Expansion  n^alenal  included^  and  for  the 
tailini^  ^viftiM-Pitcombu^ed^viftiElklioniGoldfields  malenal    If  tl\ese  tests  indicate 
sigjiificantdiffeitncesfi^^mthe  waterchennstiypredictedin  Section  3  5  22  of  tins  EIS^ 
alternative  cappuig strategies  fortaiJings  would  be  considei^d  to  limit  oxygen  flux^ 
neutL-alise  any  acidilyi^esuHingfiT^moxidatioix  or  reduce  seepage   Tl^eseslrategjes 
niay  include  organic  amendment  (Gemiauiet  al  2000^  Pieive  1992r  Tasse  2000  V  addition 
of  lime  dunngfinal  opei-alions  to  enhance  Ihe  neutralization  potential  of  Ihe  final  lift  of 
tailin^^;  orplacenientof  a  thicker  v^ ater balance  reclamation  c^    As  tlie  cun^endy 
available  data  do  not  demonstrate  a  definitive  need  for  such  alternative  coping 
desigjiSj  theyhave  not  been  included  as  a  conq^oi^ent  of  Alternatives 

Also  as  pait  of  Al  tentative  3^  if  ElkliomGoldfields  tailm^^  ai^  found  to  generate  acid  or 
produce  elevated  iretalsconcenlrations.  Montaita  T\innels  would  either  refuse  to  mill 
ElMiomGoldfields  oit  or  would  apply  for  aii  operating  permit  amendntenttoconslruct 
asepai^atetaihit^  storage  facility  to  segregate  the  tailing  ft^om  n\atenal  m  the  exislii^g 
tailm^^  stora^  f  acdily 

3.5.3.4       Sunmary 

Waste  rock  aiid  oi^  mined  under  Ihe  L-Pit  aiidM-Pit plans  ai^  e>Yected  to  behave 
siimlaiiy   Static  AG  A  tesbiig  suggesls  tlie  potential  for  acid  gpiiei-alionexisls,  especially 
at  deptlis  belo^v  5,100  feet   Ho^vever,  tiiese  data  are  conservative  as  sho^vnby  kuielic 
tesis  liiatconsistendy  fail  to  produce  acid  from  samples  classified  as  acidic  based  on 
ABA  data   Acid  gei"Lei"alionis  note>Yected^  but  Ihe  possibility  for  rock  encountered  at 


3-70 


Chapters  3.5   Geochernstry 

deptli  to  pi-oduce  Eicidv^be  fuilher  evaluate  dthi^ou^  an  opei-alional  venfKalionplan 
including  amtn^  detailed  sairqDiing  pi  eu\  Eu\d  kinetic  tesis  as  descnbed  in  Appendix  D 

The  L-Pitlake  is  piedictedto  have  elevated  coi\centi"alioiB  of  u-on  aiid  sulfate  fortlie 
fii^tfev^  decades  after  pit  filling  begjiE,  and  n\anganese  is  predicted  to  e>a:eedtl\e 
SMCL  for  about  t^vo  centuiies    Tlie  M-Pitlake  is  predicted  to  have  elevated 
coi\centi"alions  of  cadmiunii  sulfale^  aiid  cyanide  for  ab oi.it  oiie  tot^vo  decades  and 
n^anganese  is  predicted  to  exceed  the  SMCL  for  about  t^vo  centuiies    Potential  m"p acts 
to  water  lesources  ai^  discussed  in  Section  3  6  [Groiindwatert  and  Section  3  7(5mface 
Water) 

As  discussed  in  Section  3  b^  gjT^uiidwater  quality  data  and  lesults  from  ai\alysis  of 
unpads  were  evaluated  against  exisbiig  grounds vaterquahlystai^dardscontainedm 
DEQ-7[DEQ  2006a)   Wlienno  ej"oi.indv^aler  staiidardsfor  a  specific  pai-ameterwei^ 
listed  in DEQ -7,  such  as  u"on  aiid  maiiganese;  tlientl^e  datav^ere  evaluated  against 
SMCLspi-oiniil^atedbyEPAforpubLc  water  supplies  in  40  CFEPait  143-3- 

For  iron  and  nianganese,  DEQ-7  autlionzes  DEQ  tousetlie  SMCLs  as  gvudanceto 
ensui^  Ihat  beneficial  Ibises  of  tl\e  groui\dwater  are  prolecled-  InaddidoUi  under  APM 
17  30  ]006[btrDEQ  may  use  tl\e  SMCLs  forii^on  and  man^ai^ese  to  prohibit    aiiy 
inciease  of  apai-ameterto  alevel  thatiendere  tlie  xvateni  harmful,  detrimental^  or 
in]i.moi.is"  to  tl\e  bei\eficial  uses  of  u"oi.indv^ater    Siiice  tlie  data  indicate  tliattl^e 
SMCLs  for  iron  and  niangaiiese  aie  alieady  exceeded  in  tl\e  gj^oi^indwater.  this 
mfoni^ati  on  indicates  liiatanyinci^ase  above  exis  ling  levels  nrnyinq^actlheuse  of  tl\e 
g^3ui\dwaler  as  a  drinking  water  supply- 
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3.6  Groundwater 

Tfus  section  disci^isKS  ftie  gjtmndwater  analysis  iretl\ods  used,  tiie  affected 
enviii?ninent under 200r  conditions;  ai\d  tiie  envu^onmental  consequences  for 
AlteniatLves  1;  2;  ai\d3  as  Ihey  i^late  to  gjT^uiidivater  hydi"ology_ 

The  affectedenvu^oninentfor  grouiidivater  atlhetinis  of  Ihe  oiigmal  1964  mu\epemut 
application  was  discussed  u\tl\el9E6  filial  EIS  onpage  111-13-  Envii^onmental 
consequences  related  to  pemnttuig  Ihe  oilgmal  Montana Tuniie Is  pi"0]ectivere 
discu3sedmtl\e]9Bb  final  EIS  onpagerV-4    The  anal}:sis  metiiods  forlhis  EIS  are 
summansed  below 

3.6. 1        An^  51S  M^hods 
An^yasArea 

The  aiialysis  ai^aforgroui^divaterresounzes  includes  unconsohdaled  valley-fill 
deposits  (alluviuni  ai\dcolluvn.im]  andsatui-atedbedi^ockuithePenYani  Honiestakep 
Wood  Chute,  SpnngCitel;  and  Clai\cy  Creek  drainages  ^vitliui  aiid  adjacent  to  tl\e 
mute  pemut  boundary  (Figure  3.6-1) 

Infonndior  Sources 

Inf  oimatLon  f  or  the  analysis  of  gi"oundwater  i^esources  in  IheMontaiia  Tunnels  ai^awas 
found  in  Ihe  appLcationfor  aniendinsnt  to  Montana  Tunnels  Operatu^gPemiitOOllj 
aiid  related  technical  rep  oils  contained  tl^rein  (Montana  Tuni\els  2007)   Groundwater 
quail tystandai-ds^vere  obtau\ed  ft-om  DEQ  publication  DEQ-7[DEQ  2006a)    SMCLs 
forpublic  water  supply  systems  ^veit  obtau\edft^oin40  CFR  Part  143  3    Recent 
hydi-o^ologic  data  collected  as  part  of  Ihe  appbcationforpeiTmt  airendmentwere 
cross-clieckedv^thinfom-Lalionpi-ovidedintl-Le  196b  final  EI3  (DSL  1986)- 

M  elhods  of  Andyas 

Groundwater  flo^v  and  qiiably^vei^  anal }:^ed  using  staiidard  gj^oi^indwaterflow 
equations  andhydi^ogeologic  v^ater-balance  relationships  [Todd  1991 )  Polential 
gi^uiidwaler  quality  m^acls  i^latedtothe  niine  ai^a  and  post-nunu^gpitlakC;  tailings 
storage  facdity;  aiidivasle  rocks torage  ai^as  were  estunated  fortlie  Spring  Creek 
drainage  ^t  a  location  repi^sented  by  moiutonng  well  GW-5  (Figure3&-1).  Moratonng 
wellGW-5  IS  the  most  i^itsentative  dov^TLgj^dientmonitoiiiig  well  location  because  it 
IS  located  dov^^gradient  of  tlie  inu^epit^  tailings  stoi-agp  facilityr  and  portions  of  the 
waste  i"ock  storage  areas^  andupg^dient  of  Ihe  iiime  pemntboundaiy in Spm\g Gulch 
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FIGURE  3  6^1 
Monitoring  Well  Lot;aliona 
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The  penod  of  record  for  monitoiirLg  well  GW-5  is  Edao  tl^emostcoirqDreheiEive,  m  it 
includes  basehiie  data  collected  in  19E4pilor  to  be  gmruTLgmirurLg  at  Montana  Tuiinels^ 
and  additional  operational  data  collected  from  liiat  point unlil  200r_ 

Water-balance  models  wei^conslructed  by  Montai\a  Tunnels  |ai\d  venfiedby  Ihe 
agencies)  to  estimate  the  filling ture  forvaiious  pitconfigui^alions  ai\d  alteniativeS;  aiid 
to  predict  tlie  v^aterquahty  chai^acteiisturs  of  Ihe  post-mming pit  lake  (Montana Tuniie Is 
2007)   Water-balance  models  ai^notcuirently  cahbrated  (cahbrationis  a  check  to 
ensui^  a  model  provides  valid  predictions  f  or  futuit  conditions)^  but  could  be 
c  ahbi"ated1  at  a  futuit  point  untune)  once  mining  ceases  and  pit  lake  elevation  data  and 
pit  lake  waler  quality  data  are  collected  in  Ihe  future    The  exisbiiguiicahbi-ated  water- 
balaiice  models  should  be  considered  sci^ening tools  Ihatpi-ovide  quantitative  i^si^ilQ 
to  support  conclusions  quabtatively- 

Groundwatermixing  models  were  constiuctedbythe  agei^i^s  tl^atusedhydrogpologjc 
water-balance  relabonships  and  assunted  mstaiitaiieoi^is  ai^dcoirpletenuxmg  of 
seepage  fl<>^'v's  into  gi"oundv^ater   The  models  do  not  accoui\tfornatui^al  attenuation 
processes  which  can  remove  some  mstals  from  g3^oi.indwaten.inder  certain  conditions 
The  n"ii>ang models  calculated  inq^acls  to  gi"oi.indv^aterin  terms  of  the  inci^mental 
change  uicoiicentL^alion  for  tl\e  bnte  penod  of  mtei^est  Fortiiese  models,  all  less  tliai^ 
detection  limit  concentL-ations  ivere  set  equal  to  one-half  tl\e  detec  lion  linut  value    The 
groui\dwalermi>ang models  ai^sci^eening level  tools  diat  provide  quantitative  output 
(peiventuicrease  or  decrease  uitlie  concentrations  of  contaminai\l5jthatshoi.ildbe  used 
tosupportquahtative  coi\clusions    The  percent  change  ui  tlie  concentration  of  a 
constituent  could  not  be  pi^dicted  for  cases  ivhei^  Ihe  baseline  concentration  of  a 
constituent  was  less  dianlhe  laboi-atoiydetec don linut  value 

Flow  rates  for  all  anal}=^es  are  presented  m  uni Is  of  bolh  gallons  per minule(gpm)  ai\d 
cubic  feet  per  second  (cfs)  All  concentrations  arepi^esentedinunils  of  milligr^^"is  per 
liter  (mg/L) 

Groundv^ater  quality  data  aiid  results  from  analysis  of  unpads  were  evaluated  against 
exislingg3^oui\dwaterquahty  stai\dards  contained  u"lDEQ-7(DEQ  2006aj   iMienno 
g^^uiidwaler  standai^ds  foraspecific  parameter  ^vei^  listed  in  DEQ -7,  suchasu^on  and 
nianganese,  Ihenthe  data  ivei^  evaluated  agamstSMCLs  promulgated  by  EPA  for 
public  watersuppbes  m  40  CFR  Part  143  3 

For  iron  and  nianganese^  DEQ-7  autlionzes  DEQ  tousetlie  SMCLs  as  gijidanceto 
ensui^  Ihat  beneficial  Ibises  of  the  groundwater  are  prolecled_  InaddiboUi  under  ARM 
17  30  1006[b},  DEQ  may  use  tl\e5MCLs  foru^on  and  manganese  to  prohibit ''ai\y 
mcitase  of  apai-ameterto  alevel  thatitndere  tlie  v^^ateni  harmful^  detrimental,  or 
u^unous''  to  tl\e  bei\eficial  uses  of  gi"oi.ind water    Sii\ce  tlie  data  mdic ate  tliattl^e 
SMCLs  for  iron  and  mangaiiese  ait  ahtadye^eededu^the  g3^oi.u\dwater.  this 
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infoiTi^atL  on  indicates  liiatanymci^ase  above  exis  ling  levels  mayurq^actlheuse  of  the 
g^^uiidwaler  as  a  dniikmgivater  supply. 

An  advene  in\p act  for  gj^oundwater  anal }:5«  is  defined  as  aiMinpacl:  that  induces 
available  gfoui^dwaterflow  liiat  would  aHeiTiatively  provide  water  for  anotl\er 
potential  beneficial  use^  or  anin"pacttl\at  increases  tl^econcenlration  of  aconslituentin 
g^^uiidwaler  above  lheDEQ-7  CJX^undwate^  standard   Abeneftcial  impact  is  defined  as 
aiiiinpactlhatii^ci^ases  available  iji^undwalerflow;  ortiiat  decitases  tl\e 
coi\centL"alion  of  constituents  in  groundwater  Ihus  improving sonte  aspect  of  water 
quantity  or  quality. 

Ashoit-tem"Lm"pactis  defined  as  anin^acttl^atv^oi^ildlastnolongerliianlhe  end  of 
the  5-yeai^  closure  penod   Along-teiinin:qDa:tis  defined  as  ai\  imp  act  that  would 
peisist  beyond  tlie  5-year  clcsi^ire  penod 

3-6.2        Affected  Environment 

Groundwater  in  tl\e  study  aieafloivs  in  uiiconsoLdated  valley-fill  depcBiS  [alluvium 
andcolluviuni},  and  to  a  lesser  eKtei\tu\  underlying  be  drockfractuies 

Unconsolidated  valley-fiJl  deposits  inlhePen  Yan^  Wood  Chute;  SpnngCreelv  and 
Claiicy  Creek  drainages  consist  of  recent  alluvn.ini[silty  sand  aiid  gj^avelj  ai\dpooriy- 
sortedcolluvial  aiid  out^vash  orfan-lype  deposils    Tl\e  valley  bottom  flats  area  to  the 
south  of  tl\e  maui  waste  rock  storage  ait  a  aiid  tailing  storage  facility  contains  glacial 
outivashcolluvium   These  uiiconsoLdated  deposits  are  up  tolWfeettliickat 
nionitonng  ivells  CW-B  andGW-^  neai^  the  confluence  of  Hontestake  GulcK  PenYan 
Creek  and  Spnng  Gulch  (Ffgurei&-1}  The  tailnigs  storage  facility  is  built  over 
HcnnestakeGuklL  the  gulch  does  not  appeal^  onfigui^s  in  this  E15 

Clai\cy  Creek  alluvium u^tlie  vicinity  of  Ihe  mine  site  consists  of  about 35  feet  of  gr^^^ 
ai\d  sand  satui^ated  below  a  depth  of  about  10  feet beneaftigj^ound  surface    Spiing 
Creek  alluvium  downslreamof  tlie  miiie  pemutboundaiy  consists  of  up  to  60  feet  of 
saiid  and  gravel  [D5L  1935)   Groi^indwater moves  down-valleyinlhese  unconsolidated 
deposits.  son"te  of  v^hichmay  dischai^geto  suiface  water  oi'infiltrale  into  the  underlying 
bedrock  ft^actui^  sj^lems 

Bedrockiiitlie  study  ai^aconsisS  of  gr^"iitic  recks  of  tlie  Boulder Batiiolitlv  volcanic 
rocks  (Elkl^oni  aiidLoivlai^d  Creek  Vokanics},  and  a  dialrente  diat  fills  avokanic  vent 
in  the  rniiie  pit  area   Bedrock  below  valley-fill  deposits  do^vi\gi"adient  ft^om  the  tailn^g^ 
storage  facdity  IS  pi^dommantlyvokaniclastLC  rock  of  the  Lowland  Creek  Vole  anics 
(Montana  Tunnels  2004)-  Depth  to  bediw:k  along  the  line  of  i^coveiy^vells 
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dov^TLgj^dientfromlhesoutlipondrEirLges  from  about 60  feet  at  n^omtoiiiig  v^ell  G W-21 
to  120  feet  at  n\omtoiii-Lgv^ellGW37 (Montana  Tui-Q\els  200 7):  Figure i6-l)- 

GfomdwdgFlowSvatgns 

Groi^indwaterin  the  study  ai^a  generally  follov^s  top  ogi"^hyivith  flow  fi-om  upland 
itchaife  ai^as  to  v alley bottomdischar^  ai^as    Neai^lhemine  pit  gj^^uiidivater  m 
bedrock  ^ner  ally  moves  fromtlie  nortluvest  to  tlie  southeast  tow  ai"ds  tlie  Spring  Creek 
drainage  (Montana Tunnels  2007}  To  Ihe  north  of  thenune  area^  gj^uiidivateru^ 
bedrock  aiid  alluvium  gpiiei-ally  moves  nordi  along  Ihe  Clancy  Ci^eek  di^ainage 
Groundwatermoventent  in  bedrock  ill  tlie  study  ai^ais  sloiv  andpimianly  conti-olled 
bysones  of  interconnected  ft^actures    Tlie  bedrock  aquifer  is  gei\erally  not  veiy 
productive  relative  to  otliersoi^inies  of  inuie  water   Sontestreani readies  also  maybe 
itchaifpd  by  alluvial  groundwater  Several  major  springs  discharge  water  ft^om 
bedrock  to  Spiiitg  Creek  approximately  2  5  iniles  east  of  Ihe  mine  site 

Dewatenng  actLvibes  mtlie  mine  pit  result m  a  continuous  floAV  of  gi^undwaler  fi"om 
bedrock  in  the  vicmily  of  Ihe  pit  liigjiwalls  intotlie  pit  Because  tl\e  mine  pit  is 
constandy  being  dewalei^d  di^inngaclive  mming  tliepit  acis  as  a  groundwater  "sink" 
(simdai^to  alai-gp  v^ell}_  Maximum  gi"oundwater  drawdowiiiieai'Ihe  mine  pit  is 
ci^urendy  over  1,000  feet  however,  Ihe  amoi^intof  drawdowii  decreases  exponentially 
fuilher  aivay  ft^om  the  pit  aiidis  notmeasui^able  0  5  imle  ft^om  tl\e  center  of  Ihe  pit 
(Montana  Tunnels  2007). 

Deptlis  to  groundwater  111  most  of  Ihe  study  area  monitonng  wells  have  shown  httle 
variability  over  the  20  yeaiB  of  monitoiiiig  eventlii^oi^igiipenods  of  beloiv  avei-agp 
pi^ecipitation  (Montana  Tunnels  2004)-  Alt  exception  is  one  monitonng  well  |GW-7)^ 
coiTfiletedmClancyCi^ek  alluvn^im  adjacent  to  Ihe  mine  pit  (Figure  3.6-1)   This 
n:\onitonng  well  e>dubits  i^latively  hi  gii  seasonal  fluctuations  iii  water  levels    Deptl\to 
gj^^uiidwalermClancyCitek  alluvium  in  Ihe  mine  ai^ais  aboi^itlO  feet  below  tl\e 
stL^ambottomindicatmgtl^eslreamis  perched   Downsb^amof  Iheminepit  Clai\cy 
Creeklcses  floiv  indicating  tl\at  some  suiface  water infilti-ales  intotlie  uiideiiying 
alluvn^im  and  groundwater. 

The  f  oimer  water  supply  well  (PW-l}coirq3lele  dill  bedrock  east  of  the  mill  facility 
itportedly  yields  about  30  gpm(0  07cfsl.  but  not  on  a  sustained  basis    This  indicates 
thatsome  ai^as  of  ft-actui^d  bedrock  m  the  general  study  are  a  can  yield  moderate 
quantities  of  gi"oundwater  to  ^vells 

MonitorinqWdl  Network 

Groundwater  data  were  collectedft"oin  several  moiutonng  wells  (GW-1  tlii^ougJiGW-T) 
di.iiii\gthe  19S4  to  19e^pitminingbaselu\epenod  of  measui^ment  Not  all  of  Ihe 
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on grLEdmoratonrLgi veils  ai^sUll  operational    Some  have  been  desti-oyed  by 
excavation  of  Ihe  inuie  pitandconstraction  of  Ihe  tailings  stoi-agp  facility  and  WMte 
rackstoi-agp  ai^as_ 

MontEU\a  Tunnels  conbiiued  to  collect  addibonal  gii^undwaler  data  from exisbi\g 
nwnitonng  ivells  and  olher^vells  conslniirtedfi^oml^eb  to  2007   In  addibon  the  water 
itsources  monitoring  pi  aiw^  as  i^visedml^^S.  ^vithconcuiitncefroniDEQ.  after 
exisling  data  were  evaluated   Specifically,  Ihe  number  of  monitoiiiig  wells,  analytical 
schedule,  ai\d  quaileriy  rep  oiling  requirements  were  modified  to  better  focus  the 
nwnitonn^  effort 


^o 


A  summaiy  of  monitoiiiig  wells  tiiathave  been  mcludedm  the  groundwater 
nwnitonngprogi^amintl\epast  ai\d  possible  futuit^vell  locations  f or  Ihe  Montaiia 
T\innel5  project;  ispii>videdinTablei6-l   Well  completion  data  are  provided  in  T^e 
3.6-2  The  waterquahtymonitonngprogi^aindesciibedbelo^v  would  not  be  stalic  or 
inflexible   The  progj-amv^ouldremaui  flexible  enou|i\  to  respond  to  datalrends^ 
changes  in  inf  omialional  reqim^emenls  ai\d  site  specific  situations 

Groundv^atermomtonng  wells  ci^urently  used  for  Ihe  MontaiiaTi^mnels  monitonng 
progi^amcai\be  gii^uped  mto  five  gfiiei-alcategtmes  (Figurei&-lt: 

•  Ten  ^v ells  ccmstmcted  d o ci/ iigr^ lent  h'o lu  tlie  tailing:  ^ tD rag#  iic ility  ami  a^socialed 
Evalerponds    GW-5  GW-a.G"W-fl.GW-10  GW-21.0W-22  GW-:".OW-28  GW-2i?   and 
GW-34  Gro  Tind  cij  aler  el£v  itun  uid  w  ate  r  quality  d  at  a  fro  lu  lli#te  mo  luld  iing  ivells  axe 
u^ed  to  CTalnale  p  d  t#ntibl  imp  ^  tt  ii'oni  tlie  tailings  s  ti>rag#  iif  ility  la  the  alluTium  and 
shallDcij  bed  I'd  ck  a^uiier^  and  sortie  axe  put  of  the  i#c  o  very  w#U  s  ys  leni  aiid  are 

pena d ic  ally  pnni pod  Tvhen  additid nil  lu alu^np  watei  for  the  mill  is  requu#d 

•  y ive  mo nito ring  ivells  to ns tnac t#d  d o iv ngradie nt  o i  the  tvaste  rockstoitge  areas    OW-3, 
MW-1  MW-2  MW-3   andUW-l  Groundtvatei  olevation  and  ivatarquilify  dttafrom 
these  monito nng  w ells  aroused  to  evaluate  po tentitl imp u t^  to  alluvial gio und iv ater 
associated  withsoep^e  iiom  tlie  was  to  rocks  toiage  axea^ 

•  One  momtonng  tv  ell  c  o  m  tnic  ted  m  C  lane  y  C  reok  illnvinm    GW-7    Groundwttei 
elc V atio  11  d  ata  hom  this  woll  axe  lued  to  evalnate  p o tontial  eff ec t^  of  mine  pit 
dcEV  ateiing. 

•  One  1110  mto  nng  w  ell  c  0  mpletod  in  ted  ro  c  k  e  a^t  oi  the  mill  f  ac  ilitios:  PW-1_ 
OronndTV  itei  elovahon  uid  ci/ atei  ^nality  d ata  from  this  well  axe  usod  to  ovaluate 
po  tentiftl  imp  u  t^  to  gioundwatei  in.  tho  Ticonity  o  f  Mo  nt  ana  T  unnels  millfacihty. 

A     Mine  pit  inflow  w iter | Pit  S ump ) s  ampled  from  the  d e^v  aleiing  p o nd  on  the  upper  etst 
side  of  the  mine  pit  or  directly  from  pit  deiv^tonng  wells 
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TABLE  Ifrl 
GRQliND  WATER  M  ON  ITOAING  PAD  GRAM 

VJdl  Ho.                ■    f^r^^nM^                                                                  1  S+iinlnnir 

Instiled 

0  LiarteHy  M  onitonng 
EvBris 

PI   ^31    ■■   In 

1 

■-■■-■■"■  "ar 

1* 
Oir- 

Otr. 

3' 

Qir. 

CHr. 

GW-1^ 

NoiilnvcBt  oi  Mm&  Pit  in 
Clfliiiy  Cn€k  Di  ama^ 

Bedmck 

1934 
deEtro^d 

WL 

C 

WL 

WL 

GW-2^ 

SEoi  Mine  Pit 

Bedn^k 

19B4 

WL 

c 

WL 

WL 

GW-3 

Ddtv  i^fldientl  Souths  li  1)  oi 

WaileF^ckStor^  AreEin 

Bedmck 

li?34 

WL 

c 

WL 

WL 

GWA-' 

At  T  Eiln^s  Dun  in 
Hom^stal^  Gnkh  DifliTL^^ 

Alluviuni 

1?B4 

WL 

c 

WL 

1 

WL 

GW-5 

DoTV  rgradient  of  T  ailn^ 
S  tDi  age  F  vility  lie  hi 
Co  nfLuenc  e  oi  HonieEtalnf 
Gukh  f r  Pen  Y*n  Ci-eek 

Alluvnun- 
Bedmck 

19S4 

C 

c 

1 
C 

C 

GW-fi- 

N#ai  Tuln^  S to rige  Facility 
Enibukment 

Alluvium 

1?S4 

WL 

c 

WL 

WL 

GW-7 

Noi-tliof  GW-1  and  Mine  Pit 
in  Clanc  y  Creek  Di  ania^^ 

Alluvnini 

1?S4 

WL 

WL 

WL 

WL 

GW-B 

Ddtv  r^  adient  of  Scrnth  Pond 
So  utli  of  Per.  \  IT.  Ci-eek 

Allinrinm 

WS6 

C 

c 

C 

1 

C 

■  DoTV  ngradient  n  f  T  ailn^          I 
GW-9                 1  StaiageFifilitySoutliof  Pen          Alluvimti 
1  YanCi-eeh                                   | 

1936 

c 

c 

1 

c 

1 

c 

GW-10 

Ddtv  ngi  adient  of 
Sodinientati£in  Pond  in 
Hom^tako  GnkhDiiin^e 

Alluvnun- 
Bedmck 

19SD 

c 

c 

1 

c 

c 

rw-1 

FDrmerWator  Supply  Well        '    Bodmck 

1936 

WL 

c 

WL 

WL 

GW-21 

EfiTOTCiy  Well  So  utile  att  of          AUuvuun- 
SouthPond                                     Bodmck 

1937 

WL 

c 

WL 

WL 

_-^__              Efitoveiy  Well  So  utile  at  t  oi          AUuvuititl- 
Soutli  Foi^                                    B€diock 

1937 

WL 

c 

WL 

WL 

GW-27 

EfifOTCiy  Well  So  utluves  t  oi 
South  Pond 

AlluviunTL- 
Bedmck 

1937 

WL 

c 

WL 

WL 

GW-2fl 

EfiTOTCiy  Well  So  uthivcBt  oi      '  Alluvnim- 
SouthPond                                     Bodmck 

1937 

WL 

c 

WL 

WL 

GW-29 

EfiTO veiy  Well  So  utlnves  t  oi        Alluvnun- 
SoutliPiind                                     Bodiock 

1937 

WL 

c 

WL 

WL 

GW-34 

E«o  veiy  Well  So  uth  of  South 

Poid 

Alluviunv 
Eedmck 

1537 

c„ 

c 

C^ 

C 

lfW-1- 

E 15 1  WeU  BotiveonW  aEte 

_     -  _ .            _       _          -           AlluviunTL- 

Fj^ckStoraH  Area Tdc  and            _   .      , 

T.      ^^     r-      1                                 Bedmck 

PeuVanCieek 

1993 

WL 

c 

WL 

WL 
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TABLE  ie-1 
GROUNDWATER  MOPJITORrHG   PROGRAM 

Uf  olJ    H   n                    ■      ■    '^--^nn                                                                                               1      1    :J-LaI  Ai-inr 

Instiled 

Q  uarteHy  H  onitonng 

EVEflts 

n  191  11  Ub 

1* 
(Hr- 

2^ 
(Mr. 

3' 

Qir. 

4^ 
Qir. 

E 15 1  Middle  WeU  Eetiv  een 
MW-2^             Waste  Ej>ctStc.r^j=LreaToe      Xj.""^" 
aiid  V  Ell  Yaii  CreEp 

1??3 

WL 

C 

WL 

WL 

MW-3^ 

West-Middle  Vr&U  Eehveen 
WaiteP^ckStor^  AreaToe 
and  r#n  Van  Creek 

AUuvium- 
Bodiock 

1^93 

WL 

c 

WL 

WL 

MW-4^ 

West  WeHEetTveen  W*ste 
Fi^ckStora^  Are  a  Toe  ud 
FenYanCieek 

Alluvium- 
BediDck 

1??3 

WL 

c 

WL 

WL 

GW-4a 

FfifOTeryWell  South  of  South  '     Mostly 
Fond                                               Bediock 

20D3 

WL 

WL 

WL 

WL 

GW-41 

Pmo  veiy  Well  So  uth  of  South 
Fond 

Mostly 

Bod  lock 

20DS 

WL 

WL 

WL 

WL 

GW-42 

Efito  veiy  Well  So  utli  of  South 
Fold 

Mostly 
Bed  lock 

20D3 

WL 

WL 

WL 

WL 

PS  Sump 

Fit  DoTV  ateni^  Collectio  n 
FondatL^erEastSideof           FitWtter 
MnuFit 

— 

— 

c 

C 

C 

NEWLY  PROPOSED  MONITORING  WELLS  {FOR  ALTERH  ATIVES  2aid  B| 

GW-Newl 

■  WeUUpgridiontolWasre 
Fj^ck  Storage  Are  a  Extension 
NoithTvest 

Alluvnun- 
BediDck 

Fntui^e 

WL 

c 

c 

WL 

GW-New2 

WeU  Upgridiont  oi  Was  te 
Fj^ck  Storage  Are  a  Extension 
Southwest 

Alluvnun- 
BediDck 

Fntui^e 

WL 

c 

c 

WL 

'  WeUDowngradientofWEEte 
GW-New3        Ej3c hSto rate  Area ExteiiEiDn         _   . 
Noi-tli                                          1 

Future 

C 

c 

c 

C 

Well  Do  wngi  adient  of  IV  atte 
GW-New4       Ej^chStorate  Ai^  a  Extent  ion       J^^^^"^" 

^     xi_                                               Bedmck 
South 

Future 

c 

c 

c 

c 

^i^F^^          WeUUusr»di&ntoi Mint  Fit 
ui  C -aiic  V  Creak  Di  aiiits# 

Future 

c 

c 

c 

c 

GW-CC2 

Well  Do  [V  ngi  adient  of  Mine 
Fit  in  Clancy  Cieek  Drun^e 

Fntuie 

c 

c 

c 

c 

'  Momtom^/FKDveiyWeD!*) 
GW-New-        Doiv  rgi  adient  of  T  ailn^ 
E£cov#ry         S  hn  age  F»tility  and  South 

1  Fond 

Alluvnun- 
Bodiock 

Future 

c 

c 

c 

c 

Notes 

Lihtlud^  III  ikV  E^urrynh  u^vr^liuiiri]  iiiriiLitiiriiij^  \i  ni^^^frt 
C  ■  EiJiiipkhi  AihHl|HiA  iTrir^Diylvrh  liblvJ  iii  T^cEt^ 
Cjl  ■  ELhindTHJ  LLitfi|Jlvt«  iiiAly^Li  ^Curdf  lAt*  ^jhiL^Jb  f  luA  cyAihuJyA  ^fid  iaftrULhahu^  nihr^f^^ 

WL   *   W  Jtv^  i^tAL  tfiAAAur#jVinht  urt1y 


hl-Fil  hliiiu  yK^LiruLuiirijr  lA/ii^ 
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TABLE  3.6-2 
MONITORING  WELL  COMPLETION   DATA 

1^  11x1                    i-xj.   1                 WeflDficth 
Welligo,                Lithclog,            ,,^^^ 

Screened 

IntBTV^ 

Ifeetbgs} 

KydroiriE: 

PrDperties 

ReniBrbs 

GW-1                       B&dii>ck 

2da 

200-250 

T=30spd/ft 
K  =  0-07 
ft/day 

SWL  =  42  a 

liiiBed  to  1^00  ti 

GW-2                       Bedii>ck 

— 

— 

T=430 

Spd/ft 

K  =  l  Oft/day 

— 

GW-3                       Bedii>ck 

aao 

200-300 

— 

SWL  =  134  ft 
Vifild*  3-5  fipm 

GW-4                      AUuviam 

— 

— 

— 

— 

«tomm- 
BediDck 

93 

79  -93 

— 

SWL  =  75  A 

YifiH4  3-7fipm 

GW-4>                      AUuviam 

— 

— 

— 

~ 

GW-7                      AUuiriam 

30 

19-34 

K  =  10ft/dty 

SWL  =  12  A 

Yields  10-15 
5P^ 

GIV-S                      AUuviam 

14E 

123-148 

— 

SWL  =  124  ft 
\^lds  15  gpm 

GW-fl                      AUuviam 

13? 

114-130 

— 

SWL  =  117  ft 
\^lds  15  j^m 

GW-10                        ^TT 
B&dii>ck 

35 

1-35 

— 

SWL  =  4  ft: 
Yields  <1  ^pm 

GlV-21                        Atbi™™- 
BediDck 

W 

39-99 

— 

SWL  =  60  ft 
YifiUs  1-2  epm 

Bedii>ck 

W 

75-05 

___ 

SWL  =  B5ft 

GlV-27                        ^fTT 

1D3 

B2  - 102 

— 

SWL  =  90  ft 
Yields  2  ^^ipm 

GlV-28                        AUuvm^- 
BediDck 

90 

37  -  57,  open 
lvleto9flit 

1 

SWL  =33  It 

B&dii>ck 

95 

52  -  72,  open 
lul£kiQ5ft 

— 

SWL  =  34  ft. 

Yields  <1  ^pm 

GlV-34                        ^TT" 

115 

79 -lie 

— 

SWL  =  59  ft, 

^k^^30^m 

BBdnrck 

200-400 

~ 

___ 

Yields  <1  gpm 

GW^                          ^^""'l 

200-400 

~ 

— 

Yields  <1  gpm 

BediDck 

1 

200-400 

— 

— 

Yields  <1  gpm 

B&dii>ck 

S5 

ti5  -85 

~ 

Bedii>ck 

S5 

45  -B5 

1 

— 
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TABLE  3.(1-2 
MONITORING   WELL  COMPLETION   DATA 

1^  11  «.                     .  -xj.    1                 WelFD«5lh 

Screened 
Interv^ 
Ifeetbgs) 

H  /drsulic              _          , 
Hraperaes 

MW-3                      iyiuvimn- 

57 

17-57 

~ 

64 

24-44 

— 

~ 

PW-1                         Bednrck 

14? 

— 

—             1    \i&ld3  30s:pm 

Notes 

bgB  =  Bebw  gi'dund  tiui »te 

ft/d  ay  =  Feet  pei  dty 

gjd/ft  =  G  allfliu  per  d  ay  pel  ioa  t 

gjm  =  Oallfliu  perilunate 

X  =  H^iaiilu:  coiidiuztivity 

SWL=StaticivaterleTel 

T  =  Transnusaivity 

—  =  No  datt  availiHe 

Somres   I>SLl?&5.Mi>ntan&Tminel5  2DD7 

H  ydrajl  i  c  Propati  es 

Puinpu^g  tests  ^veit  perfomied  to  evEduale  hydraulic  pi"opeilies  forsevei-almomtonn^ 
v/ells  mtlie  study  area (MontanaTuiiiie Is  2007]   Datapi-ovided  mTablei6-2u\dicate 
thatlhepeniieabiHyforalliivialinateiiEdirL  valley  bottoms  is  generally  hi^iertliaiitl^e 
peimsabilityu^bediiKkby  at  least  oiie  order  of  magnitude   Forexainple.  puirpu\g 
tesis  for  u'ells  coirq^leled  mSpimgCi^eek  alluvnim indicate  values  f or  hydi^aulic 
conduclivityup  to  330  feet  per  day  [ft/ day)  [Montana  T\iimels  2007) 

Hydi-aulic  conductivily  for  Clancy  Ci^eek  alluvium  at  monitonng^ve  11  CW-7  was 
eslunaled  to  be  q^pro>an\a^elylO  ft/ day  Tlie  hydi"ai.iLc  conductivity  for bedi^ccku^lhe 
Ticmily  of  monitoiii"LgwellGW-l  neartlie  noilhwestpithigjiivallivas  estimated  to  be 
0  07  ft/ day  [DSL  1935)   Hydi^aulic  conductivities  fi"oin  pumping  tests  conducted  m 
diatrenierockmtlie  center  of  tl\e  mine  pit  ai^apiiorto  e>Tavation  of  tlie  pit  ranged 
fi-om.D-3  to  30  ft/day  (DSL  19S5) 

MinePanfJering 

Groundwater  inflov^s  lepresent  alarge  portion  of  water  lihatentei^  the  mine  pit  di^inng 
active  minu\g  Duimg  the  past  ?0  }^ai^;  extensive  dewalenng  i^iruig  m-pit  suinpS; 
honzontalpithi^ivall  di-auiS;  ai\d  exteiTial  wellS;  has  taken  place  aiid  would  continue 
dum\g  active  mming   During  opei-attons^  mine  water  is  collected  and  used  to  augnent 
olhersouives  of  makeup  water  for  the  mill 
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Up  to  several  hundi^d  galltms  permuiute  [^m}aie  produced  by  dew ateni^gi veils 
peiipherEdto  Ihepit  aiid  from  inflows  totlie  pit,  Ihe  avei-agp  monthly  rate  of  inuie  pit 
dewateiinghas  vaned  overlhepast20yeai5  of  mining  from  about  25  gfiinto900  ^m. 
The  vaiiability  m  mine  pitmflowis  pmnaiily  due  to  vailabilitymbediiKkft^acture  and 
fault  conditions  and  seasonal  vanabililyu\pi¥cipitation  ai\d  gi"oundv^aleri^ei:hai^ge 
Largermflows  woi^ildbe  expected  wliensatui^aled  bedrock  ft-actui^s,  (omts  or  faults  are 
fii^tencouiiteied,  and  after apiingpiecipitali on rechar^  Ihe  local  bedi"ock  aquifer 
From  November  2005  to  October  2006;  tlie  avera^  annual  rate  of  mute  dewatenngwas 
332  gjnn(0  74  cfsV  the  average  montlilyinflov^  to  the  mute  pitraiigedft-om  7b  ^m 
(D]7cfs)mFebiuaiy2006  to  729  a3m(l  6  cfefm July 2006  (Montana. Tminels  2007) 

G  romdwdg  Qudity 

Groundwater  quahty  5  an"ples  have  been  analyzed  according  to  the  pai-ameter  list 
provided  in T Ale  3.5-3  In  1993;  DEQ  eliminated  boron^  chromunv  irenzuiy; 
niolybdenunx  selenn^int  aiid  silver  ft"omftte  parameter  list  because  pi^vious 
gi^uiidwaler  quality  data  iiidic  ate  dtliattliese  cons  btuenls  v^^eie  below  or  near 
laboratoiy  detection  limits 

Groundwater  quahty  data  f  or  selected  pai^am?teis  and  monitonn^  wells  intlie  study 
ai^a  are  pi^esentedu\  Table  3.6-4  The  table  includes  data  for  baseline  conditions  in 
1964  pnor  to  mining  by  Montana  Tuniie Is  (ivhei^  available]  andmoie  i^ecent 
operational  conditions  froml^^^  tlii^oi^igii  2006    Tablei&4is  acon^ilalion  of 
gi^uiidwaler  quality  data pi"ovided  to  DEQ  by  Montana Tuniie Is  m  ani\ualiepoi1s  for 
OperatingPeiTrit  00113  (Montana  Tunnels  2007}  Annual  lep  oils  pi"ovide  gj^oi^indwater 
quality  data  for  selected  constituenism  a  foimat  that  evaluates  average  ivater  quality 
for  5-year  ture  penods    To  maintain  conslstencyv^thtlie  DEQ-i^qiui^d  fomiat 
provided  in  annual  reports.  andfortl\epui^ose  of  coirpanson  Tcb I e  3.6-4 provides 
■water  quahty  data  for  all  constituenlspiesente  din  Ihe  annual  i^orls  forttvo  iecent5- 
j^arpenods  1999  to  2003  and2002  to2006- 

Monitoiiiig wells  Ihat  existed  during tlie  basehne  penod  of  msasi^uentent  are  GW-3f 
GW-5  ai-LdGW-rCrAfe36-4    All  ofttermonitonng  wells  included  m  Table  36-4 weie 
installed  subsequent  to  tlie  baseline  mom tonng  penod   Results  of  u'oundv^ater  quality 
nionitonn^  data  pr  o  vi  de  dm  Table  3.6-^  are  summaii^ed  below  fortlie  mu^epit^  tlie 
taihn^  storage  facdily;  tlie  v.? aste  rock  storage,  and  the  mine  facilities  areas 
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TABLE  3.^-3 
ANALYTICAL  PARAM  ETEA  LIST 

Pvandw 

R ^Offing  Li  mit  Bnd  Units 

DEQ-7GrDundwata^ 
Staida^dorSMCL 

Static  WatEi  Level 

QlfDal 

— 

W  L^er  TeiupeiLtiu'e 

^ 

— 

Specific  Cd  itduc  tuc  e 

1_D  l«tiliD3 /cm 

— 

PH 

Stud  ud  luuti 

s5-a5^ 

iy>ElllITfryBEC*CO, 

^  mOh^rtrcES  pel  lit#r(  ni^/L ) 

— 

Bic  aibc  iiate 

5111S/L 

— 

CulxirAte 

5mfi/L 

— 

j^iditvas  CaCO^ 

5ms/L 

— 

TDtilDisEolTeii  SdMs 

lOn^L 

500^ 

T[st*lSii5p#iided  SoMa 

lOn^L 

— 

TofilHirdneES  ifC^O] 

Ifln^/L 

— 

Cikium 

lOms/L 

— 

Mo^DesioDi 

Dlms/L 

— 

SodioDi 

Olms/l 

— 

Potai  EiiircL 

Dlmfi/L 

— 

ChlEiide 

lOmR/L 

250^ 

Nitiate^liu  Nitnte  ai  Niti'd^ii 

0  Dl  nis/L 

ID 

Suliate 

lOros/L 

250^ 

F  hi>  s  p  h£i  ins  ^  to  t  al 

D  001  iiiK/L 

— 

AEemc 

D003iiip/L 

0  01 

Cidnuam 

0  0001  m^/L 

0  005 

Capper 

D  Ofll  n^/L 

13 

Iron 

GDliUK/L 

0-3" 

Le^ 

OOOams/L 

0  015 

Man^uese 

0  OflJ  rn^/l 

005-' 

Zinc 

0  Dl  nq^/L 

20 

Cyuu^e^  tc  tal 

0  WS  n^/L 

02 

0  (WJ  ms/L 

— 

Amnicnua  as  N 

0  05  nii^/L 

20 

Ahiniiniuu 

Olmfi/L 

— 

0  003  ms/L 

OOOO 

D  001  ms/L 

0  004 

BDi'on 

Olmfi/L 

— 

Chumuum 

0  001  ms/L 

0  10 

MeiEuiy 

0  OOOG  rn^/L 

0  002 

Molvbdeiuini 

0  005  ms/L 

— 

Niclnfl 

0  02  nig/L 

0  10 

Sekmuiii 

0  001  n^/L 

ODJ 

Silvej 

0  ofla  ii%/L 

0  10 

D  003  ms/L 

0  002 
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TABLE  3.G-3(CoiTt| 
ANALYTICAL  PARAM  E  TE  R  LIST 

Notes 

^rnhc  E /cm  =  MuzKi  nihcs  per  c  enfiiueter 

a  =  F€d#i  d  ^Btcmduy nuxmuim  ccmtuuuLuil  lerel  for  jnibliE  ev  atoi  Ej&tems  ( 4D  CRR  F  Bxt  143 ) 

elf  =  Cutnt  ieet  pel  ^etoiid 

mg/L  =  Milligi  aiiis  perlitei 

5MCL=  Second  Biy  iTLBXiinaDi  cd  ntBiimunt  level 

—  =  No  DEQ-7  gjioundtv atoi  standard  diSMCLie  i^ailablo 

Source   Montana  TunnBL  2007 
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TABLE  3.&4 
SUMMARY  OF  GROUND  WATER  DUALITY  DAT  A 

SanpleD^E              pH 

SuH^E 

tJiti^e 

-h 
HKrite 

■  Cadmium 

Copp^      Manganese 

Zinc 

MONITORmG  WELL  G  lV-3- DowngrafiortOt  IVste  Rocfc  Stor^e  Area 

19E4BEi£eliM                           7? 

no 

0  00^                ^01                  -=4}  02 

0  02 

1999-200?  aver^^             7? 

51 

0  33         1          NC           ,         NC          1           NC 

NC 

2002-2000  avET^^                 7 "? 

40 

0  35         1          NC           1         NC          1           NC 

NC 

HOHITOniNG  WELL  GW-4  -  Bene^h  Ensfang  Talin^  Dan 

1994Bifeliiv                           3^ 

022 

— 

0034 

<I01 

7XL7 

fiH 

1999-2003  airar^^              — 

— 

— 

— 

— 

— 

— 

2002-2O0O  airer^^              — 

— 

— 

— 

— 

— 

— 

HOniTORIHG  WELL  GW-^-Dewn^adivttOfTalings  And  South  Pond 

1994Ba£eliiv                           d  D 

2n 

— 

0  007               <i01 

0.54 

041 

1999-2003  aver^^             d  ? 

439 

042 

0.0004 

NC 

0.57 

019 

2002-200O  ai^er^             d  ? 

*fl 

OlD 

0.0003 

0  001 
re^^f  Alluvl 

0.74 

017 

HDH 

ITORING  ■ 

LVELLGW-7-ClaicyC 

mm 

10S4E&£elinE                     ti  4 

52 

0  005         1       <0  01       1           0  07 

OOO 

2003-2[l[:4ave:a^^            76 

50 

0  06              -*  0001            -*  001 

0469 

0  03 

2002-20OO  ave-'i^              — 

— 

—                     —                     —                       — 

— 

MONJTORJNG 

WELL  GW-S-Down^aJientOf  Tallngs  And  South  Pond 

1Pfl60|KiiliDnti               t]  B 

246 

104 

<0  001 

<0  01 

— 

1_7 

1P99-20D3  Everq^                 7  1 

«5 

0  5B 

0.0011 

0.002 

NC 

017 

2002-20D6  airer^^             7 1 

ns 

072 

0.0011 

0.003 

NC 

019 

MONITORiriG  WELLGW-Q-  D ow n^^i ent 0 f  T al i ngs 

1999-2003  airenj^                 7  4 

100                 0.42        J       0.0002 

NC 

NC 

0  01 

2002-20OO  airer^^             7  4 

124                0  44        I       00001 

NC 

NC 

NC 

MONITORiriG 

WELL  GW-lCi-DowngrallentOf  Talings  And  5autli  Pond 

laaa-2J^13  averi^e             0  6 

540 

130               0  0173              0  004                  I.IS 

5*H 

2002-200O  averts^             0  3 

035 

155               0  0120              0  003                   1.3? 

503 

MONITORING  WELL  GV^-21  -  D owngrallentOf 

Tailings  Ar 

hd  Sci\jti\  Pond 

1999-2003  Eirer^                 7  4 

329 

0  22 

NC 

NC 

D.44 

0  54 

0.016 
0.014 

2002-2000  aver*^             7  3 

41S 

0  65 

0  0002 

NC 

MOHdTORIHG  WELLGW-Z2  -Dawn 

grBdientOF 

Tailings  And  South  Pnnd 

1999-2003  avET^^                 7  5 

2fi7 

0  3? 

0.000? 

NC 

NC 

0.02S 

2002-2000  averi^e             7  4 

414 

0  43         .       0  0012              0  001                   NC 

0  030 

MOHITOniNG  WELLGW-Z7  -  DowngraliaitOI- Talings  And  South  Pond 

1999-2003  airar^^             7 1 

«3 

073 

0.0004 

0.001 

NC 

015 

2002-2000  airer^^             7 1 

HP 

1.3S 

0.0007 

0.002 

D022 

0  21 

HONITORinG  WELL  GW-2B- Dow  ngfadientOFlalings 

1999-2003  averaj^             7  d 

101 

0  04        ,          NC           .         NC 

0.3S 

NC 

2002-200O  averaj^             7  5 

134 

0  23 

NC 

NC 

DJB 

NC 

MONITORING 

WELL  GWS-DownT^EntOtTalingsAndSoLfth  Pnnd 

7Z3                 NC         .          NC           1         NC          1           1.77 

1999-2003  airar^^             7 1 

001 

2002-200O  aver^^                 7 1       |        7^^         |        NC         "          NC           i       0-DD2        |           l_?e 

NC 
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TABLE  3.(1-4 
SUMMARY  OF  G  RO  U  PJ  D  WATE  R  D  UALITY  D  AT  A 

SsmpleD^E 

pH 

Eulf^e 

Hib^e 

-h 
NitTite 

Cadmium 

Copper      Manganese 

Zinc 

MONITORING  WELL  GIV-^  -  DowngradiaitOf  Talings  And  South  Pond 

1???-2W3  Eirar^^             7  D 

S» 

NC         ,       O-OOlO        .       0-D02 

1-45 

082 

2002-2000  svET^^                 7  1 

5B0 

NC         '       0  0012        ■       ODO: 

2-24 

0o5 

MONITORING   WELL  M  WL- E> 

Dw ngradl ent 0 F  TaJ  1  i n gs  and  Waste  Rod:  Storage  Area 

l??9-2O0J  aiTET^ 

7D 

3ff 

0  4D               O.DODJ        ,         NC 

NC 

NC 

2^|^|^-2^}^>n  air^rtse 

7D 

*?3 

0  4D               ODODl                NC 

NC 

NC 

rIONITORING  WELLH  W-2-D 

ofT ngradl ent Of  TaJ  1  i n gs  and  Waste  Rod[  Storage  Ar^ 

1999-2003  airar^^             ti  ^ 

4d6 

0  31               0-D042                NC          |           NC 

121 

2002-2000  averi;^             0  5 

*>23 

03 

aoa^        0  003           nc 

263 

MONITORIIJG  WELL  14  W-4-DD«ngralient  Of  Wst€  Rode  Starve  Area 

lSM-2003  avera^             7  A 

122 

0  03 

0-0003 

0  002 

1.72 

DOl 

2002-2O0O  airen^                 7  5 

119 

NC 

NC 

0  002 

1_35 

NC 

MONITORING  WELL  PWi- EastOE  Pl^t  Site 

1999-2003  airaraj^             7\> 

70 

0  02                  NC                   NC          .          0  027 

0O4 

2002-2OOO  airen^             74 

100 

NC 

NC 

0-001                  □  735 

002 

PIT  5UHP-  Bnttom  f*  M  me  Pit 

1999-2003  avenj^             79 

2^ 

032 

0-0M7 

0  001 

ZOl 

042 

2002-2<Hln  avenge             ^^ 

3DS 

12          '       0-0006        ;       0-001 

0-54 

02S 

DEO -7  G  round*  ^B-       6J- 

StaidardorSMCL           8.3^ 

ZSQ^- 

ID 

D005 

1_3 

0-05^ 

ZD 

Notes 

See  Fi guf e  3.G-IiDr  nunitcuing  Tvell  bc&bDiis 

AJliuuts  are  m  nulligji  aiiis  per  litei,  except  pH  tvliuzh  is  in  ^taiid  ard  pH  uiuts- 

An  iiietalf  f  one  entntiDiis  axe  fo  r  dii solved  coiiftitn&nts  ui  gi'o mid tv  ate r 

a=DataiorrMnutoiingTvelIGW-7TvereiM>t  available forl999  to  2003,012002 to  200ti  instead  2003  to 

2004  dtta  from  welt  SH■?7-3.SH^^^-4SH^r-5.SH^^^-^3H97-"*nd3H97-14thAtweIe*ls[scaIl^fct^ 

m Claiu: y CiBek  alluvionrL  ai'e  Tiied  fortius  statistical  anil^is 
b  =  Value  listed  IS  an  SMCL 

E  aseline  =  One  s  an^ le  (V  as  co  Uwted  fi^oiu  eath  ivell  tetiveen  September  and  Oc  to ter  1984 
mg/L  =  MiUigjianis  perhtei 

NC  =The  avei  age  CO  ncenti  ation  cij  as  not  c  *k  ulated  bet  anse  mei'e  than  W  peKent  of  tlie  c  one  Eiiti  atuns 
^vei'e  below  lain latoiyde tee tion  limit  v aloes 

Shaded  { ell  =  Concenti  atien  exceeds  DEQ-7  giomidw  atex  s  tind  ini  o  i  SMCL 
5MCL=  Second  aiy  maxmnim  CO  ntanunuit  level 
—  =No  d  ata  *ff  ailable 
Somre   DSL  19S5,MontantTuiinels2007 
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MinePitAr^a 

The  pitsuii^  13  legated  ill  tlie  rmi^epit  and  conveys  ivatercollectedfi^omtlie  bottom  of 
the  open  pit  mine  {Figure  3.6-U  The  coi^centL-abons  of  nietals  mthe  inuie  pit  provided 
in  Table  3_6-4weie  beloivDEQ-r  gj^oundwaterstandEuiis  Watercollectedu\lhepuirfi 
sump  isiecuTzulatedintlie  rmlling  process^  and  is  not  discharged  off-site 

The  average  concenlration  of  sulfate  in  Ihe  mine  pit  sump  exceeded  tlie  5MCL  (2002- 
200b  average},  andexliibited  an  increasmgtL^ndu^coiicentL^alion  overling  (Table 
3.5-4)   The  average  concenlrations  of  mangaiiese  (1999-2003  and  2002-2006  averages) 
also  exceeded  the  SMCL(Tdrfe  36-4 

T  ai  I  i  ngs  Storage  F  ad  I  ity  Area 

Groundwater  quality  dov^ngradient  of  tlie  soi^iftipond  has  histonc ally  been  inq? acted 
byinfillration  of  itlalively  poor  quality  waler  dischai^^igfromhistonc  mines  in  Ihe 
upper  loaches  of  Pen  YaiiCieek  and  Wood  Chute  Gulch  drainages  to  Ihe  Tvest(a5.,  Ihe 
Waslnngton^  Mmah^  and  Blue  Bird  nunes]  and  Ihe  AltaMouiitainaieato  Ihe  noilheast 
GroundTvaterintl\eHon"estake  Gulch  aiidPen  YanCitek  di^ainages  v^as  acidic  and 
exhibited  elevated  coiicentL^alions  of  cadmium^  iroiv  lead,  manganese^  aiidsii^c  tliat 
exceeded  DEQ-7  gi"oundwater  stai\dards  orSMCL  before  cun^entminuigactivilies  at 
Montana  Tunnels  began  [DSL  19e5}_  Recently  completed  reclamation  of  histoilc  mines 
in  the  Spni\gCi¥ek  di^ainage  v^  likely  improve  gi^uiidwaler  qualityuitliis  aiea 

Monitom-Lg wells  GW-^.  GW-G,  GW-9;  GW-IO^  GW-21.  GW-22.  GW-2r.  GW-2B.  GW-29, 
andGW-34  are  located  do^viigi-adient  of  Ihe  Montai\a  Ti^innels  tailings  storage  facdily 
and  soutli  pond  [Fi^MB^6-l}  The  average  coiicenti^ations  of  metals  inlhese 
nionitonng  wells  v^^eie  generallybelowDEQ-7  gi-oundwaterstaiidards,  except  for 
cadniiuinatnionitonngwellGW-5  (duiiiig  the  19E4  baseline  pen  odl  ai^dcadimumand 
zinc  atmomtoiiiigweUGW^10{froml999lhrou^2006)(Tdrie  3,6-4 

The  average  concentrations  of  sulfate  or  manganese  uimonitonng^ve  lis  GW-5;  GW-S; 
GW-10;  GW-21,  GW-22,  GW-2r.  GW-26.  GW-29.  ai\dGW-34  have  generally  exceeded 
SMCL.  and  many  ^vells  exliibited  an  mci^asmg  ti^nd  ui  tlie  concei^lrations  of  sulfate  or 
n\anganese  over  bnte  (Table i&4)_ 

Waste  Rock  Storage  Area 

Monitoiiiig  wells  located  do^vngr^ch^nf  i>f  tl"Le  v^aste  rock  storage  aie a  include  GW-S^ 
M;"V-1,L(W-2.  MW-3;  ai-Ldr^v-4{Figixei6-l) 

Bedrockmonitoiii"LgwellGW-3is  scieei^d  ft"om  about  200  to  300  feet  ai\dhas  generally 
exhibited  Lttle  change  in  gfoiJi'Ldwater  quahly  overtime  pen  od  of  record  from  1984  to 
200b    Monitoiii"LgwellGW-3  exhibited  low  coiicentL^alions  of  metals  wilhmoie  tliaiiSO 
peivent  of  tlie  databelo^v  Ihe  laboi-atoiy  detection  limit  value.  Tlie  average 
concentL-ation  of  sulfate  u"Lcreasedft^om2E  m^L  [19E4  baseline  coi\centi"ation}to  49 
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mg/L  (?00?-?00b  averageconcentratLon^butisconsidei-ablybelov^  the5MCL[230 
mg/L) 

MoniloiiiigweUs  MW-l,  MW-2  ai\dMW-4  ai^aci^ei^ed  in  alluvium  andbediiKk  The 
average  concenlratL oils  of  rretals  were  generally  below  DEQ-7  gjT^uiidivater  staiidai^ds 
The  average  conceiilrations  of  cadnnumand  zmc  atinoratoiirLgwellr^(W-2121HG-21Hf6 
average} exceeded  DEQ-7  groundivaterstandai^ds 

The  average  concenlrations  of  sulfate  m  momtoiiiig  wells  MW-1  aiid  MW-2  exceeded 
tlieSMCL  [250  mg/L  J  aiidhave  exhibited  anmci^affmgtLtndmcoiicentL-alionover 
bme  |T able  3.6-4)   The  average  concenlratLon  of  mangaiiese  atinoiutoiirLgwellMVV4 

exceeded  tlieSMCL  (1999-2003  and  20<G-21Hf6  avera^}(T able  i6-fl 

Former  Water  Supply  Well 

Foniier  water  supply  well  PW-1  is  corrfiletedmbedi^Kkneai^Ihe  plant  sile  [Fi^MB 
3L6-U   The  average  concenlrations  of  metals  v^eie  belo^v  DEQ-7  gi^oundwater standards 
(Table  3.6-4j   The  avei-agf  concenh-alionof  mangai^se  [0  235  m^L )  exceeded  the 
5MCL  (2002  to  200b  average). 

3.6.3        Environmental  Consequences 

a6.31     Altemath/el-  HoAction  Altemalive(L-Pit} 

Up  to  several  bundled  gallons  permiiiute  [^n:\}ait  produced  by  dew ateni^gi veils 
peilpheralto  Ihepit  ai^dfrouiinflov^s  totlie  pit,  Ihe  avei-agp  n:\ontlilyrate  of  mute  pit 
dewatennghas  vaned  overlhepast20yeaiT  of  mining fron:\  about 25  gfiinto900  ^m. 
The  vaiiability  m  mine  pitmflowis  piimaiily  due  to  vaiiabilityuibedi-ockft^acture  ai\d 
fault  conditions  and  seasonal  variability  u\pi¥cipitation  ai\d  gi-oundv^ateri^echai^gp 
Largermflows  woi^ildbe  expected  wliensatui^ated  bedrock  ft"actui¥s,  |oints  or  faults  are 
fii^tencoui^teied,  and  after spimgpiecipitali on itcharg«  tiie  local  bedi"ock  aquifer 

FloAV  of  gi"oi.indv^aterintotl"Le  mu\epit  aiidthe  loss  of  tins  potential  groundwater 
itchaife  to  the  SpnngCitek  di^ainage  during  almost  tv^o  centimes  of  pit  filling  would 
be  an  advei^e  long-lem^m^act   Because  Ihe  loss  of  i^chaifp  has  not  had  an^asurable 
impact  on  the  flow  mSpiiiigCi^eek  dunnglhe  past  20  yeaiT  of  mining  itv^ouldnotbe 
expected  to  have  an\easui"ableiirpactinlhe  future 

The  post-mining  L-Pit  lake  elevaHoUi  aiea^  aiid  volume  weie  eslunated  by  a  watei"- 
balaiice  model  developed  by  Montana  Tunnels  andi^vie^ved  by  tl\e  agfiicies 
Accordii\g  to  water-balance  modeling  ftiemine  pit  for  Al  tentative  1  would  conlii^ue  to 
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act  as  a  u"tnjiidw  ater  sink  for  many  yeai^  [Montaiia  TXiimels  ?007j   The  model 
eslunates  Ihat  u^oi^indv^aterand  otlier  sources  of  mfloivivould  enter  tlie  pit  and  Ihe 
lake  suiface  elevalion  would  nseunbl  Ihe  cumulative  mflo^vs  and  losses  ft"ointhepit 
lake  i¥achequiJibnun:\atelevation5;610  feet,  ^pi"o>an:\alely60  feet  below  tlie  lowest 
pomt  along  the  mn  of  the  L-Pit{5,6r0feetJ  (Montana Tunnels  2TO7t-  Tlie  model 
estimates  Ihatthe  n"La>ainum  pit  lake  elevation  of  S.tnlO  feet  would  occui^aLncBttwo 
centuiies  after  mining  ceases  (Montana  Tunnels  2007}    No  surface  water  outflo^v  from 
the  pit  lake  would  be  aiiticipaledfor  Alteniative  1 

The  Montana  Tunnels  waler-balance  model  f  or  Altemabvel  assumes  gi^oi^indv^ater 
infloAvs  to  tlie  mine  pit  would  i-angp  h"om  about  574  gpm{l  3i:fsJ  at  the  lime  mining 
ceases  to  about  3?  giim(0  07cfe}pilorto  the  pit  lake  i^acliingequihbiiuin  after  alniost 
twocentunes  of  fiJlntg   After  Ihe  pit  lake  leaches  equiLbnunt  tlie  model  piedicls  Ihat 
up  to  7  gjnn(0  0154  cfs  J  of  pit  seepage  could  discharge  to  gjT^undwaler  m  the  Spiing 
Creek  dramage  (Montana  Tunnels  2007) 

After  Ihe  pit  lake  loaches  equilibrium  ahnosttv^ocentunes  after  mining  ceases^  tlte 
seepage  of  ^  gfimof  water  ft^om  tlie  pit  lake  to  groundwater mtlte  Spring  Creek 
drainage  would  be  a  long-term  beiieficial  intact  ft^omtl\estandpomt  of  water 
availability 

C/aiKy  CrEE^  A  l/uYiam 

Seepa^  of  g^uiidwalerft-omClai^cy  Creek  alluviuni  to  the  mine  pit  was  additssed  iii 
the  19E6  filial  EIS  f  or  Montana  Tunitels^  and  was  es  Impaled  to  i"angp  bet^veenlO  gpm 
(0  02cfs]and9O^m[0  20cfe)1DSL19E5t-  The  relatively  low  seepa^  i-ate  is  m  part 
due  to  low  peimeability  of  bedi"ock  aiidseepage  would  vaiy  on  a  seasonal  basis    The 
seepage  of  10  giim[0  02  cfe}to90  gpm{0  2cfs)  of  gj^oi^indwaterfromClancyCitek 
alluvium  to  Ihe  mine  pit  would  be  an  adveiselong-teimurqsacL 

TafVin^  Storage  Facility  Ar^ 

After  cessation  of  mimiig  water  that  collects  intl\e  south  pond  v^oi^ildbe  pumped  to  Ihe 
mii\e  pit  to  help  accelerate  pit  lake  development  diguing  the  5-year  closuie  period. 
Flo^vs  to  tlie  soulhpond  during tlte  5-j^arclcsui^penodivould  include  seasonal 
surface  waterrLinoffft^om  the  reclaimed  taibn^^  si^uface.  seepage  from  the  tailings 
stora^  facdily;  aiid  dischar^  ft"omlhe  do^vngi-adienti^ecoveiyi veil  system  Aflerthe 
5-year  closuie  period,  the  south  pond  would  be  itclaimsd  andconveiledto  a 
peivolatLon  pond  by  excavating  Ihe  claylinerft^om  the  bottom  of  the  pondtoe>Y03e  tlie 
underlyingnativecolluvium{Montai"La  Tunnels  2007)   Operation  of  Ihe  recovery  well 
system  would  be  discontinued  at  the  end  of  lhe5-yeai"i:losui^penod    Surface  water 
lunoff  from  the  i^eclaintd  taiJm^  suiface  and  seepage  from  tlte  tailntgs  stora^  facihty 
would  be  diverted  to  Ihe  penzolationpond  and  would  tlieni^char^  the  undeilying 
gi^uiidwaler  system  aiidsubsequendy  flov^  toivards  Spnng  Creek 
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The  tailmi^  stoi-agf  fEiciLly  would  contoue  to  seep  as  long^  the  taihn|^  niass 
continued  to  consoLdate_  The  amount  of  seepage  would  VEuyivithlmie  (Montana 
Tuimels  2007)   Seepage  floivs  associated  with  tailings  consolidation  would  be  aboi^itlEl 
^m(0  40  cfsjthe  5'  'yeai^folloiving  cessation  of  mming  aiidivould  decrease  to  120  gpm 
(0?7cfsjbylhel0"-yeai:  1^  ^m[0  03  cfe}by  the2^"  }^ai;  andserofloivby  Ihe50" 
year;  wl\entl\e  tailu\^  would  hkely  be  h^illy  cons oLdated  (Montana Tunnels  2(MJ7)_ 

Seepage  throu^  the  tailings  cover  would  contribute  to  ^T^uiidwateri^chai-gp  and 
would  be  about  22  gpmlO  05  cfs](Montai\aT\innel5  2007J    By  way  of  exan"ple;  tlie  total 
rechaife  to  gj^oi^indwaterfromtlie  tailiiigs  storage  facility  atj^arlO  after niinu\gwoi.ild 
approach  aboi.it  142  gpm|0  32  cfs](120  gpm  |0  27cfs]  ft^om  tailings  consoLdatioiv  plus 
22  ^m|0  O^cfs]  tlii"ougl"L  the  cover)   Tlie  seepage  rateforj^arlO  after  mining  was 
selected  for  Ihepi^upose  of  illustration  m  this  ai\alysis,  u^fact,  the  estimated  seepage 
rateivouldbe  gj^aler  ft"om}^ai^5  tlii-ougliT^ar^  after  nunuig  ai\d  would  be  smaller 
fi"om.yearll  thi"oughyear50  after  minu^g  and  beyond 

Attlie  end  of  Ihe  5-year  closui^  period,  seepage  ft"om  Ihe  tailings  storage  facility  would 
become  p  ait  of  tl\e  gfoui^dwater  regime  of  tlie  Spring  Creek  di"aii\age   In  addition^ 
seasonal  lunoff  fron\  die  i^clam^d  tailings  suiface  woi^ild  also  be  i"outedto  Ihe 
itclainisdsoutlipond  andundeilymg  gj^^uitdivater   Tlie  lunoff  volume  ft"omlhe 
reclauredtailm^suiface  would  be  seasonal  (about  200  ^n:\|0  4^i:fs])  and  would  also 
vaiyft^om  wartoyeai^  depending  on  n:\any  factoid  includnig  annual  precipitation^ 
ev^oti^anspu-ationj  andsnowpack. 

The  i^echai"gp  to  gj^oundwaterfronithe  i^clam^dsouthpondinfillrationstructuit 
would  be  a  long-term  and  beneftcial  imp  act  from  tlie  standpoint  of  groundwater 
availability  in  the  Spnng  Creek  dramagp 

Wast^  Rock  Stoi^geA  rea 

Pi^ecipitatLon  tl\at  mfiltL^ates  Ihroughlheivasle  recks torage  ai^awoi^ildmcBthkely 
result  in  seep  age  tounderiyu\g  g^oui^dwater  Hydrologjc  modelingivas  conducted  by 
Montana  Tunnels  to  predict  tl\e  rate  of  mfilti-alionlhrougji  Ihe  reclamed  waste  rock 
storage  area   Results  of  tins  mo  deling  uidic  ate  dtlie  eslunated  seepage  i"ate  would  be 
approximately  40  grm^O  0^  cfe}  Seepage  tln^oi^igji  tlie  v^aste  rock  storage  area  would 
infiltrate  to  gi"oundwater  ai\d  become  part  of  the  gi"oundwater  regjnK  of  Ihe  Spnng 
Creek  di"au\a^   No  toe  seeps  ass  ociated^vith  the  waste  rock  storage  area  have  been 
obseived  duimg  active  mining  and  v^oi^ildnotbe  ai^ticipateduitlie  futui^_  If  toe  seeps 
developed^  seepage  would  quickly  mfil Irate  to  Ihe  colluviun\and  alluvium  of  Ihe  Pen 
Yai\  and  Wood  Chute  Flats  drainages 
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GlOLln^/^v^^e^Qu^fJIy 

The  MontEU\a  Tunnels  Mine  was  pennittedtobe  itclaured  as  apitlake  ml9E6   The 
1986  final  EI3  staled  liiatit  would  be  difficult  to  acci^irately  predict  Ihe  water  qiiaHyin 
the  mme  pit  at  the  lin^  the  pit  lake  reached  equiLbnuin(D5L  1983)   The  1«3S6  final  E15 
speculated  tliat  the  pcst-minu^gmme  pit  lake  v^ouldbkely  contEun  acalciunv 
niagjiesium-sulfate  type  ivater  with  apHbelov^  7  0    Pitwaler  wm  expected  to  i:ontaii\ 
concentL-alions  of  iroix  mangaiiese,  Eu^dzuK  bet^veenO_5ing/L  and  severEd  milhg-ams 
perLter   Ctn\centi^ations  of  aluniuiuin^  cadmium  copper^  and  lead  ivei^e>^ec ted  to 
i^angp  ft^om  a  few  huiidredtlis  to  afew  tenths  of  ainilligi"ainperliter[D5L  19B3) 

Be drock  groundwater  qiiably  in  Ihe  vicinity  of  the  nune  pit  and  predicted  water  quality 
fortlie  L-Pitlake,  once  it  loaches  equiLbnumalniosttv^ocentunes  after  mining  ceases^ 
ait  presented  m  Table  3.6-5lMontanaTuni-Lels  2007)   Tab!e3.6-55hoiv3  tiiat  except  for 
theconcenlration  of  ii^on.  the  concenti-alions  of  constituents  u\  tl\e  pit  lake  at 
equilibiiumv^ouldbe  liigl^erthantlie  existu^g concentrations  of  Ihesameironslituenis 
msuirouiidu^g  bedrock  Tl\e  Montana  Tuniiels  model-pitdicted  pit  lake  ivater  qualily 
would  meet  all  DEQ-r  groundwater  standai"dS;  but  iron  and  mangai^esewoi^ild  exceed 
SMCL    The  concentrations  of  u^on  and  manganese  iii  bedrock  gi^undwaler  m  the 
vicmily  of  Ihemine  pit  also  cuntndy  e>a:eed  SMCL    The  quahty  of  ivater  m  the  pit  lake 
ai^dtlie  adjacent  bedi"ock  aquifer  would  be  coir^jarable^  and  no  n"teasui"able  intact  to 
gi^uiidwalerVb^ouldbe  ai\ticipated 

Amrdiigmodelivasconslructed  by  tl\e  agfiicies  to  quaiititatLvely  evaluate  the  intact 
of  r  gg?in[0  02  cfs]  of  seepage  fi'omtlie  L-Pitlake,  beginning  aboi.it  two  centuries  after 
muiing  on  groundivaterquablyinlheSpiiiigCitek  drainage  lie  ai-momtonng  well 
GW-5  [Figure  3.&-1}  Tliennxmg  model  eslmmled  Ihe  coitcenti^alion  of  constituents  in 
groundwater  at  monitoiiiig  well  G W-5,  as  well  as  Ihe  percent  change  mcoiicenti^alions 
of  constituenls  conqjaredtobaseliiie  gjTouiidwater  concentrations    Tl\e  results  of  this 
aiialysis  ai^  presented  inTable3L6-6 

Modehngresulls  pi^esente  din  Table  3.6-6  suggest  Ihatahnosttwocentunes  after 
rnuiing  tl\eit  would  be  a.  decrease  in  the  concenti-alionof  n\ostconstituenlB_ 
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TABLE  3.^5 

NO   ACTION   ALTERNATIVE  (LPITl 

COMPARISON   OFL-PITLAKE  WATER  DUALITY 

AND  BEDROCK  GROUNDWATER  QUALITY 

Param^xr 

L-PitL^ceWds-                     Bokcxk 

Qudity                 Growtdw^a-Qudity 
^Ld<eEl?^cn           1  n  Vi  drrly  oT  M  ine 
^GIO^^:                                Pit 

DEQ-7Groinfw^H 
SlaMbdcr91CL 

pH 

75-8-5                                  78 

it.5-^S*^ 

Cikiani 

^^  14                                           80.5 

— 

UE^jnesioni 

2fi  lil                                   25-3 

— 

Sadiom 

2085                                            10.9 

— 

Fofkfiium 

1454                                             £5 

— 

Suliate 

15752                                          140  7 

250^ 

ChkiDde 

422                                               2  4 

250* 

Ffauiide 

0  51                                               0  2 

40 

NihELte+Nitnte 

0(i5                                            0  008 

10 

Cyaiude  -  Total 

NC                                             -*-01 

02 

Anemr 

0  007                                          0  000 

0  01 

OflOOfl                                        0  00005 

0  005 

Ccpper 

0  aass                        0  002 

13 

IiDn 

a36                      1                       D4                      ^ 

0  3* 

LeEid 

0  oaa^                        0  002 

0  015 

Uaiij^uiese 

aiH>             1              Di             J 

005* 

SllTET 

D  0023                                          0  002 

01 

Ziw 

0  045                                          0  005 

20 

Alliuuir  are  iiul]^  aiiis  per  liter  #j«ept  pH  wlutli  li  in  s  tartdtid  uiuts. 

Let?  tliBTL  detec  b^n  linut  v*1d^  Wei's  3#t  to  d  rtE-h*lf  the  det&ttici  n  linut  ioi  *n  statistic  d  c  ale  uI&tiD  115 

Huniaii  he dth  ttaiidaxds  foi  gi'cunidw&ter  uo  frciiiiDEQ-7^  except  those  Taluez  ci/itli  asteiisk ( *}  whirli 

Bi^SMCL 

Shaded  fell  =  mdic  &tet  thocdiventiatKin  exceed?  a  DEQ-7  gji'o  imdw  atei  ^  t&nd  ud  0  r  aii  SMCL. 

NC=NotcaIcuItted 

ND  =  No  Data 

5MCL=  Second  aiy  iiTLaxinmDi  cd  ntaiiuTLUit  level 

<  =  Les3  tliaii 

—  =  Nci  DEQ-7  gi'dimdw  ater  s  tand  aid  or  SMCL  IS  availihlefoi  this  c  onstihient 

a=Saun:e   Montana TunnoL  2007 
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r ABtE  3.6-G 

NO  ACTIODJ   ALTERNATIVE  (tPITl 

IH  PACTS  nELATED   TO    7GPH    OF  t-PITLAKE  SEEPAGE  TO   GROUNDWATER 

Paramdxr 

Baseline 
G  round  v^er 
0  uality  f  rom 
Monitoring 
V^ell  GIV-^ 
OctolHlWt 

Expatsd 
Oudilyar 

InimL-PH: 

ProEdKl 
lrT|>a±- 

in 

Grainlw^a~ 

n^ 

WdlGW-5 

Pr«idKl 

Irrfract- 

Pa^0± 

Cl^npin 

D^^Basdina 
C<inciticins 

GrciifidwdB~ 
SMCL 

pH 

^A 

7-5 -5  5 

NC 

NC 

fi5-B5* 

CalcnuiTL 

*>6 

??14 

90-23 

0\ 

— 

Lf  a^r.E^  LTim 

21 

26  til 

2141 

— 

^odmiu 

2D                1         2D  S^ 

20-06 

0% 

— 

PottsEiiun 

HD               :         14.54          1               ND 

HD 

— 

Suliate 

2B1                       197  52 

375 

-2% 

250* 

Chkiiide 

t] 

422 

5B7 

-2% 

250* 

Ftfuiide 

DIS 

0  51 

OlS 

13% 

4.D 

NihELte+Nitnte 

DS5 

0  65 

DS4 

^% 

10 

Cyuude^  id  tal 

<i01 

■4  01 

<i01 

NCE 

02 

Aiienic 

*005            1         0  007                     <HHf2ff 

NCBi 

001 

CadTnnim 

DJ[I7            1        ODDDB                     DaH5 

Hi% 

0-DD5 

Ccpper 

<0  01                     a  DDBB 

<i0053 
0  54 

NCE 

1_3 

IiDn 

0  55              1          0  3iS           ' 

-3% 

0  3* 

LeFd 

0  0?                      dOO^D                     0.D2S 

-6% 

0-015 

}/  Aii^  LZ'^f  e 

D54                        a6D           ,             0.544 

1% 

0  05*- 

Silver 

-<l  005                    0  0023                    <0  0025 

NCE 

0-1 

Ziu 

D^              1        a  0405         1              0  39 

-7% 

ZD 

NolES 


1  There  hts  been  no  luitDiif  mrietse  m  the  ca  ncentrEbon  of  usenK  [luni^20  ^in  oinunii^  it  MTMI 

btsed  on  d  ati  h'oiii  e>[i£tnig  nionitd  nr^  i^pa  rts 

Alliuuts  are  nuihgi  aniE  pel  hter  e^^ept  pH  whirh  li  in  s  t and tid  units 

Le^s  tli&n  detec  boil  linut  vitoes  ^vei'eset  to  d  ne-hilf  the  detettid  n  himt  iDi  *n  otitis  tic  d  c  ale  id&tiDns 

Human  he altli  ttandai^da  foi  gi^o raid w ate r  *ie  fromDEQ-7  except  thi>se  values  tvitli  atteiisk ( '">  whith 

ai^  3MCL 

a  =  Mn  nifciing  ivell  OW-5  IE  tlie  ino3 1  lepi^eEentative  dowiigi  adieiit  ma  lutomig  ivell 

Shaded  rell=  Indicates  tlie  c oiuzentratun exc eed^  a  DEQ-r gn^undiv ater e taiid ai'd  oi  anSMCL 

NC  =  Not  c ale iilated  ioi  pH bee aiiie  it li  a li>gaiithnuj:  value 

NCH  =  The  peKeiit  change  m  tlie  co ncenti ation  o f  tlie  constituent  could  not  he  predicted  betaiue  tlie 

bscfane  f  oncentratien  0  f  the  CO  nstituent  cij  as  kss  thm  tlie  laboi  atoiy  detec  tioii  hiiut  value 

ND  =  No  Data 

5MCL=  Second  aiy  maxmnini  CO  ntanunuit  level 

<=Les3  Than 

—  =  No  DEQ-7  gi'oraidw  ater  3  tand  aid  or  SMCL  IS  availihleioi  this  c  Dnstihient 
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TABLE  ie-7 

NO   ACTIOPJ   ALTERNATIVE  (LPITl 

IMPACTS  RELATED   TO   142  G  PM    OF  SEEPAGE 

FROM    TAILINGS  STORAGE  FACILITY  TO   GROUNDWATER 

PBTBTTl^ef 

Bsdine 

Groundwater 

Quality  from 

H  Dnitoring 

Well 

GW-5* 

DcIiJh-19H 

Talin^ 
Stcc^ 
Faility 
CwTi]ir>Ed 
Orans 
W^B- 
OudHy 

aaz-2D(s 

PrecEdsdlrTfiBd: 

-ConujiU  liiDn 

in  Groifidw^:a~ 

WdlGW-5> 

Pi^idBl 
DvsB^Hine 

PH 

6d 

7D? 

NC 

NC                           6  5-8  5*- 

Cikium                         ?ti 

192  8 

155  5 

62% 

Mat^nKmm                 21             \         4J_1 

34.0 

65% 

Sodnmi                     20             1         32.^ 

272 

39% 

ForasEimu                  ND            ■         3*>2 

HD 

NC 

3uliile 

2ffl              1 

623 

491 

75%                               25D*- 

ChkTide 

0 

12.e 

10  2 

71%                               2SB*- 

FluDnde 

GIB 

D6 

D44 

1«%                               40 

Nitrate+NitdlE  "           0  35 

0-2S 

0* 

-C%                                10 

CYunde^  total 

■<1-D1 

Doai 

-*-D21 

NCB               ■                 D  2 

AiEenu 

^JOOJ 

D005 

<I004D 

NCBi                              0-Dl 

aDD7            1 

a.D0D4 

D0D29 

-58%                             D005 

Copper 

<I01             ■          D005 

<i0050 

NCB                                13 

Ii'on 

0  55              1           \.72 

127 

131 -^-a                               0  3* 

Lead 

G03                       <i003 

0  013 

-58%                             0  015 

Man^artoso 

G54 

4.«5 

2fl7 

450 -^-o                             0  05* 

Silirer                   <0  005 

<IDDD5 

-*005 

NCB                                01 

Zinr            .           0  41 

0-17 

02O 

-30%                               2  0 

Notes 

1  There  hts  beeiiiio  luitDiu:  nkri'etse  in  tlie  cd nteiLtraticin of  aisomc  duiir^20  y^biSr  oiiTuiui^  at  MTMI 

btsed  on  d  ata  fi'diii  e>[i£tiiig  iiicnutd  nr^  i^po  ih 

Alliuutr  axe  iiul]^  aiTiE  poi  liter  oj^ept  pH  wlutli  li  in  s  tartdtid  uiuts. 

Let:  tlian  detec  bon  limit  vito^  ^vei'es&t  to  onE-h*lf  the  detettio  n  limit  fDi  *n  statistic  al  c  ale  ul&tiDiis 

Human  health  stud  ud^  iiL  gioiuidw  at&i  ai'e  from  D£Q-7^  excopt  those  value?  ^vith  as  tei£k(  *|  Tvhich  ai'e 

SMCL 

a  =  Monitoimg  ivoll  OW-5  IE  tlie  mos  t  lepi^e tentative  do wngji  adient  moiutomig  tv  &11 

Shaded  reIl=Indij:atos  the  c  Dnjzontration  exc  eed^  a  DEQ-7  gioundiv  ater  e  tand  aid  oi  an  SMCL 

a=  Eased  on  1£  gpm  seep  age  ^^axlO  ttteiiuinnig 

NC  =  Not  c  ale  ulated  ioi  pH  bee  auso  it  IS  a  loganthniu:  valoo 

NCB  =  The  peKent  chango  ui  tlie  co njzenti ation  o f  the  constituent  could  not  he  predicted  betause  tlie 

btsehne  CDncontration  0  f  the  CO  nstituent  [LT  as  l»s  thm  the  labor  a  to  ly  detection  luiut  value 

ND  =  No  Dati 

5MCL=  Seen  nd  aiy  maxmroDi  CO  ntaininuit  levol 

<=Les3  Than 

—  =  No  DEQ-7  gi'oniidw  atei  s  tand  aid  or  SMCL  IS  availihlefoi  this  c  Dnstituent 
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The  predicted  coi\centL"ab on  of  cadiriiuinu"L  tlieL-Pit lake  10_0WEing/L}  would  be 
beloivthe  DEQ-7  gi-oundwaterstaiidardfO  005  mg/L]   However,  the  model-predicted 
coi\centi"alionof  cadnnuinui  gii^undwater  [0  0065  mg/L,  ab  peivei\t  deci^ase] 
exceeded  tlie  DEQ-7  gjT^uiidivater  standai^d  only  because  Ihebasebne  concentration  of 
cadiniun"L(0_1>0ring/L]  also  exceeded  Ihe  DEQ-7  gj^oundiv  iter  standard- 
Based  on  tins  anal}:5is.  L-Pit  lake  seepage  ^qi^^  i<>  ^  ^n:\  would  not  advereelyurq: act 
gi^uiidwaler  quality  m  the  Spnng  Creek  drau^age 

TarVinp  Storage  Facility  Ar^ 

For  Al tentative  1;  tlie  soi^iftipond  liner  would  be  breached  to  form  ai\  mfilb^ation 
structure  at  Ihe  end  of  tlie  5-}^ai^clcBure  penod   Seepage  front  Ihis  stracture  v^oi^ildnux 
with  i.inderiyu"Lg  ground! vater  and  v^ould  Ihenfloivsoutlieastv^ai-dto^vard^piiiig 
Creek  Seepa^  v^aler  quahtywouldbkely  be  similar  in  quaLly  to  water  ft^om  the 
tailings  stora^  facdily  combined  di^ains  (Montaiia  Tunnels  2007^  as  shov^t  on  Table 
3.5-7  Seepage  ivaterft"oin  Ihe  conibined  drains  is  hai^d  (elevated  calcium  and 
niagjiesium]  1 VI th  concentrations  of  sulfate,  u-on^  and  maiiganese  that  exceed  SMCL 
The  combined  di^aui  water  also  e>dubitB  lo^v  levels  of  total  cyanide  (0_01 5  toO  042 
mg/L)^  whichis  below  Ihe  DEQ-7  gj^oi.indwaterstaitdard{0_2nig/L) 

A  mixutg  model  ivas  construe  led  by  tlte  agpiicies  to  quaiititatively  evaluate  the  intact 
of  142  gg?in[0  32  cfs]  of  tailings  stora^  faciHyseepage(yeai"10  after  mining)  on 
gi^uiidwaler  m  the  SpnngCi^ek  di^ainage  itear  monitoring  well  CW-5    The  seepage 
rate  f  or  ye  ai^  10  after  mining  was  selected  f  or  tlie  purpose  of  illustL-alionmtliis  analysis^ 
in  fact  Ihe  estimated  seepage  rate  woi^ildbe  gjeaterfroniyear5  throu^yeai"9  after 
mining  ai\d  would  be  smaller  from  ye  ai"  11  lhrougi\}^ai^50  after  mining  (and  beyond) 
The  i^esults  of  tins  anal}:5is  ai^piesented  in  Td>le  3.6-7 

The  mixu\g model  indicates  Ihatatyeai'lO  after  mmin^  tlieie  ivould  be  anu^i^asein 
the  concentration  of  several  constituents  in  gj^^ui^dwater  including  sulfate  (75  percent 
mci^ase^  iron  (131  peiventuicrease},  and  nianganese  [450  peivent increase}  Tl\e 
lesultingcoiicenti^atLons  woi^ild  exceed  SMC L    PremmingconcentL-alions  of  tl\ese 
constituents  e^eededSMCL  ml^E4  (Tablei&-'fl    In  addition^  the  mixmg  model 
mdicates  that  atj^arlO  after  minuig  Ihere  v^ouldbe  ai\  increase  in  Ihe  coiicenti-alionof 
cyanide  u"L  g^^uiidwater  at  monitoiiiig  well  location  GW-5;  tl\eresi.iltingcoi\centi"alion 
of  cyanide  [O  021  mg/L]  would  still  be  about  aii  order  of  magnitude  louver  tliaii  the 
DEQ-7  groundwater  stai\dard(0  2  mg/L]   The  mixu\g  models  however^  does  not  take 
mto  account  tlie  ti^nd  of  decreasing  cyanide  concei\lrationin  dischai^ge  fi^omtlie 
tailings  inqDoundmenfs  i^mder-drains  over  Ihe  past  16  yeais    Recent (2002  -2005) 
water  quahty  dataft^omGW-5  indicate  that  coiicenti^ations  of  cadmium^  lead,  andzmc 
have  declined  since  Ihebaselii^e  data  c  ollec  lion  penod  while  concenb^ations  of  u^on  and 
sulfate  have  mcieased   Ai^enic  i^emains  below  tlie  detection  limit  likely  due  toco- 
pi^ecipitatLon  of  aisenic  v^th  u"on  wlien  Ihe  tailu\gp  seepage  mixes  v^th  gi"oi.indv^ater 
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Man^aiiesecoiKenlratLtnis  atGW-5  have  vaned  but  on  avera^  have  ren\aii\ed  iiear 
basehne  conditioiis    Deviations  of  actual  groundivater  qiiaHyfrointlie  imxuignioders 
pi^diclions  indicate  tliat  additional  geocl^eimcal  processes  such  as  oxidation  and 
pi^ecipitatLon  attenuate  some  contaimnants  found  m  tailing  seepage  wlien  it  mixes  ivitl\ 
gromidwaler 

Seepage  from tlie  tailm^^  storage  facJily  after nuiuiig  ceases  ai^dtlie  i^si^ilting  mcitase 
mthe  concentL^alionof  sulfaterii^on^  and  manganese  ui  g^^uiidwalerVb^ouldbe  ai\ 
adveise  I  ong-teim  iirq:  ac  t 

Wast&  Rock  5to¥^geA  rea 

Seepage  from tlie  waste  rock  storage  ai^aivould  exittlie  base  of  Ihis  ai^a  and  infiltrate 
mto  ui"Ldeiiyinggi"tn.indv^ater   The  quahty  of  waste  recks toi-agp  ai^aseepage  v^as 
estimated  by  Montana  Tunnels  based  oni^esults  of  tesluigv^asterockmatenal  LMontana 
Ti^innels  ?007j   Based  on  tins  testing  it  is  aiiticipaled  Ihativaste  rcckstoi-agp  ai^a 
seepage  would  be  siimlar  to  natural  gjT^ui^dwater  ai"ound  Ihemine  pitlMontanA. 
Tunnels  ?DD  7) 

The  rale  of  seep  age  from  tlie  425  9-aci^  waste  rock  storage  area  v^  as  esUmaled  by  tl\e 
agencies  to  be  about  40  gpm{0  09  cfs)  based  on  modebng conducted  by  Montaiia 
Tunnels  using  tl\e  Hydi"ologic  Evaluation  of  LandhllPerforniance  (HELP)  model 
(5chroederl«3E4)  (Montana  Tunnels  2007)    HELP  model  resi^ills  ai^  most  useful  for 
coirfianrLg  seep  age  i"ales  among  a  vaiiety  of  alten\atives,  the  model-predicted  seepage 
rates  forihe  wasle  recks torage  ai^aare  estimates,  andi^esults  should  be  evaluated 
qualitatively   Waste  rock  storage  area  seepage  ivouldirix^vilhundeilymg 
gi^uiidwalei;  ai\d  tlien  flov^  southeast^vard  towai^dSpimgCi^eek 

A  mixing  model  ivasconslruc led  by  the  agencies  toeTaluate  the  impact  of  40  gjnn(0  09 
cfs]  of  seepage  ft^om  the  waste  rock  storage  ^rea  on  the  quality  of  gi"oundwater  in  Ihe 
SpnngCieek  di^amage    To  evaluate  Ihe  sensi&vity  of  the  estimated  i"ate  of  seepage^  a 
higlier  seep  age  i"ate  equal  to  60  ^m(0  IS  cfe)v^as  also  modeled    Tlie  imxingmodel 
was  used  to  calculate  Ihe  i^esullmg  groundwater  concentration  andtlie  peiventuicrease 
or  decrease  in  concentrations  over  baseline  concenti-alions   Tlie  insults  of  Ihe  40  gpm 
aiialysis  ait  presented  mTable3L6-a  and  tl\e  result  for  both  models  ait  discussed 
below 

The  imxirLg model  predicted  a  decrease  mtlie  concentration  of  most  constituents 
relative  to  basehi\e  concentrations    The  mixuign^odel  indicated  tl\at  no  gi^oi^indv^ater 
constituents  would  exceed  DEQ-7  gjT^uiidwaterstai^dai^ds.  excep t for  lead  (0  02  mg/L) 
winch  decreased  mcoi"Lcenti^ationft"om  Ihe  1^84  baseline  conditions  (2^  pereent 
decrease}  A  g^^uiidwateririxingsoi^e  woi.il d  likely  be  established  by  tl\eDEQ  Ihat 
would  set  allov^able  loading  rates  based  onsise  and  location  of  Ihe  mixmgzone^ 
available  groundwater flux^  contammaiit  loads,  andimxingsonerequirenients 
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TABLE  3.&8 

NO  ACTIOPJ   ALTERNATIVE  (LPITl 

IMPACTS  RELATED  TO   40GPM   OF  SEEPAGE 

FROM   WASTE  ROCK   STORAGE  AREA  TO   GROUNDWATER 

Param^xr 

txpatEd          PraEdsl 
Baseline          Qudilyaf          Irrpat- 
Grouncfv^er       Sc^i^^       Concff^r^cn 
0  Liality  f  ram          fnm                    in 
Monitoring           W^^b         Grainlw^a~ 
WellGlV-^           H«k                  no- 
Odidja^mt       StDTB^          mcciitDring 
Arm             W^\  G1jV-5 

PraidKl 

Irrfract- 

Pa^^± 

Cl^npin 

D^^B^idina 
Condiicins 

DEQ-7 
Gr<HMiclvrdB~ 

SMCL 

pH 

fi6                1           78            1               NC 

NC 

^S-^^* 

CalfioDi 

fl6                1          SO  5 

?13433 

-5% 

— 

Ma^jn^mm 

21 

Z53 

2224D3 

(3% 

— 

SDdmni 

2D 

Ids 

19  D693 

-5% 

— 

PotitERUU 

HD                          65 

NC 

NC 

— 

5uliate 
Chkmde 

231 

14D7 

237  5B« 

-U% 

2SP- 

^ 

24 

4SS37 

-1P% 

2SP- 

Ffaunde 

DIS 

D2 

D1S02 

3\ 

4D 

Nitrate+Nitiit# 

D9?                       DOOS          ■            D5S3? 

-31  ^ 

ID 

<0  01                      *01 

<0  01 

NCE 

02 

Arienic 

4DD5                     D  a<H 

4  0036 

NCfli 

DOl 

D.0Q7           D  aaaa5 

Da04fi 

-31^ 

0.DD5 

Copper 

<i  01                      D  002 

<i0041 

NCE 

1_3 

Ii'on 

0  55              1           0  4 

B5035 

-3% 

0  3* 

LeEd 

D  03                        D  002 

D0213 

-29 -^-o 

0-015 

Maii^uu^e 

D54                          Dl 

0  403d 

-25 -^-o 

0  05*- 

Sliver 

-*005                     D002          '           <i0023 

NCE 

01 

Znu 

0  41              >         D005                      0  2344 

-31 '« 

20 

Notes 

1  ThEielus  been  no  hutDiu:  nkti'etse  in  tlie  co ntentration of  usonic  [luiir^20  y^biSr  ciiniinii^  at  MTMI 

btsed  on  d  ata  fi'oiii  e>[istuig  nioiutd  nr^  i^po  ih 

AIlTuuiE  axe  nulhgi  aniE  p&i  liter  e^^ept  pH  whirli  li  in  s  t and tid  units 

Lets  than  de tec  tion  linut  v*1d^  ^vei'eset  to  d  ne-lulf  the  detertid  n  linut  f oi  *n  statistic  al  c  ale  ul&tions 

Human  he altli  ttandai'ds  foi  gi'oimdw atei  u^  from  DEQ-7  except  those  values  ci/itli  asteiisk ( *}  whitli 

ai^  SMCL 

a  =  Monitoiing  ivoU  OW-5  IE  tlie  inos  t  lepi^etentatnTe  downgji  adient  moiutomig  iv  &11 

Shaded  fell  =  Indu:  at&s  tlie  c  oiuzontration  exc  eed^  a  D£Q-r  gn^und^v  ater  s  tand  ai'd  oi  an  SMCL 

NC  =  Not  c  ale  ulated  foi  pH  bee  auso  it  IS  a  loganthniu:  valoo. 

NCB  =  The  peKent  change  m  tlie  co  ncenti  ation  o  f  the  conshtuent  could  not  he  predicted  betaiue  tlie 

btsehne  concentration  Q  f  the  cd  nshtue  lit  [LT  as  Ike  thm  the  labor  a  to  ly  detection  hnut  value 

ND  =  No  Dati 

5MCL=  Seen  nd  aiy  maxmram  cd  ntaimnuit  levol 

<=Less  Than 

—  =  No  DEQ-7  gi^oTiDdw  ater  s  tand  aid  0  r  SMCL  ior  tluE  cons  tihient  E  avaiUhle 
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Pi^eDnning  basebne  []934)corLcentL"alions  of  iron  ai\d  mEU\ganese  exceeded  SMCLr  as 
didtlie  model-predictedctnicentL^atLoiiE  of  Ihese  coiistitiients 

Based  on  the  above  anal}:TiS;  seepage  fron:\ the  waste  i"ockstora^  area  would  not 
advei^ym"pact  gii^undwaler  quahlyuitl^eSpnn^  Creek  di-auiage 

3-6.3L2  Alternative?-  Proposed  Action  Alternative  (M-PitJ 

Groundwater  m^acS  forAlteiTiabve2.  the  M-Pitlv1u\e  Expansion  Plan.  ivouldl>e 
sinulai^  to  the  inq? ac Is  for  Al tentative  1;  except  for  Ihose  impacls  descnbedbeloiv 

GroundwatefOuantitv  -  AitefiiatitfeZ 

For  Al tentative  2;  the  M-PitMine  Expansion  would  remove  approximately  1, BOO  lu\ear 
feet  of  alluvn^im  and  aquifer  asscciated^vilh  Clancy  Ci^ek  on  the  nordiside  of  the  mute 
pit{FigureZ3-Z)   Cutoff  walls  would  be  constructed  to  bedrock  mtlie  Claitcy  Creek 
valley  bottomupstieam  of  the  mute  pit  area  aiidut  ait  epltemei"al  channel  noilhv^est  of 
Ihepit   Cutoff  ivalls  ivouldinlercept  gi"oundwater  flowing  in  Ihe  alluvium  aitd  divert 
the  water  into  an  open-floivchanitel  aitdpipe  constracted  ai^oi.indtltenoi'thwestside  of 
the  nune  pit  [Figure  3.6-11   Grouitdivater  flov^s  ft^ointltese  drautages  ivould  total  about 
5  gpm(0  01  cfsjtolO  gpm|0  0?cfsl[Iv1ontai-La  Tunnels  2007)    All  water mtlte  diveision 
channel  would  flow  back  mto  Clancy  Ci^eek  do^vnstL^amft^omtheDnnepit;  wlteie  a 
p oili on  would  infLllr ate  backutto  alluvium  and  conliitue  moving  do^vng^dient 

The  excavation  and  removal  of  l.EOO  hitearfeet  of  Clancy  Cieek  alluvial  aquifer  would 
be  an  adveise  aitdlong-teim  impact 

For  Al tentative  2;  gi"oundwaler  levels  ut  bedrock  m  the  viciitily  of  Ihemine  pit  would 
likely  contutue  to  decline  sevei"al  huitdredfeetas  the  pit  deepens  ft"om  4,250  to  4.050 
feet   After  milting  ceaseSj  the  mute  pitivould  continue  to  act  as  a  gi"oundwater  sink  for 
centunes  (MontaitaTi^innels  200r)   Aivater-balance  model  developed  by  Montana 
Tunnels  esbntates  that  gi"oundv^ater  aitd  othersources  of  utflow  would  enter  the  pit; 
andtlte  pit  lake  suifaceelevabomvouldiise  until  tlte  cumulalive  iitflows  and  losses 
fi"om  the  pit  lake  i^achequilibnunt  at  elevation  5^625  feet  about  25  feetbelov.?  Ihe 
ele  vaUon  of  Clancy  Cieek(5r650ftt  about  two  centunes  after  muting  ceases    The 
equilibilumelevalionfor  Altentative  2  (5fb25  feet]  is  about  15  feet  higltertltait  for 
Altentative  1  [5;6]0  feet)?  tins  is  due  to  hitter  mfloivs  to  tlte  pit  fromClaitcy  Creek  and 
tailin^^  storage  faciblysi^ufacerunoff  for  Alternative  2    No  suiface  water  outflow  ft^om 
the  pit  lake  would  be  aitticipated  (Montana  Tuititels  2007]   The  water-balance  ntodel 
mdicates  that  gi"oundwater  inflows  to  tlte  mme  pit  range  from  about 2 W  gfiin[0  56  cfs) 
at  tlte  Imtentinntg  ceases  to  about  21  ppnt(0  05  cfs)  pnor  to  tlte  pit  lake  reaching 
equilibilum  atelevalion5j625  feet 


3-9B 


Chapters  3.^  Groundwater 

The  flow  of  grouTLdwatermtothe  rniiie  pit  and  the  loss  of  tins  polential  groundwater 
itchEUfp  to  the  SpimgCi^ek  di^Euna^  during  aboi.it  t^vo  centunes  of  pit fiJhng  would 
be  an  advei^e  long-teiTnui^actto  gi^oi.indv^ateravailabihty  mthe  SpnngCit^k 
drainage    At  equilibnum  conditions  atlake  elevation  equal  to  5^625  feet,  ej^oi^indwater 
infloAV  to  the  pit  [equal  to  about  24  gpm}  would  continue  uidefinitely   Because  the  loss 
of  lechar^has  not  had  ameasui-ablem^act  on  Ihefloiv  in  Spring  Cieekduiingtl^e 
past  20  yeaiB  of  mming  it  would  not  be  expected  to  have  ameasui-ablem^acttoflow 
m  5pm"Lg  Creek  m  Ihe  futui^ 

The  post-mining  M-Pit  lake  elevattoUi  aiea^  aiid  volume  weie  estimated  by  a  water- 
balaiice  model  developed  by  Montana  Tunnels  ai\d  i^vie^ved  by  tlie  agfiicies    Tlie 
water-balance  model  f  or  AlteiTialive  2  as5un\edliiat6r  gpni[0  15  cfs}of  flow  in  Clancy 
Creek  would  augn\ent  tlie  pitftllmgprazess  and  the  fom^alion  of  a  pit  lake  after 
mining 

Insummaiy,  the  M-Pit lake  elevati oil;  ai^a^  and  vol un^  would  increase  througji  tune 
ai^divould  reach  equiJibnumi  at  elevation  5;625  aboi.it  t^vo  centuiies  after  minuig  ceases 
At  tliat  time,  tl\e  model  predict  that  at  least  3b0  gpm(0  OS  cfsj  of  pit  lake  v^ater  would 
begin  to  seep  to  gi"oundwaterinlheSpiingCi^eek  drainage  tlii-ougji  relatively 
peimeable  zones  legated  along  the  southeast  side  of  Ihe  mine  pit  (Montana  Tuniie  Is 
2007J   Seepage  from  tl\e  pit  lake  to  grouiidivater  m  the  SpiingCitek  di^amage  v^^ouldbe 
a  long-term beiieficialm^ act  ft^omtl\estandpomt  of  waler  availability. 

Tailing  Storage  FBCxIity  Ar^ 

The  quai\tity  of  gj^oundwaterthathas  histoncallyflo^vedsoi^ilheastto^vards  5pnng 
Cieekfromtlie  taihn|^  storage  facdily  would  be  reduced  for  Al tentative  2  coirpai^d  to 
Alternative  1  because  surface  waterrunoffft"omtl\e  natural  catchment  and  itclaimed 
surfaces  tliat  previously  i^orted  to  the  HomestakeGulchcatclmtent  would  be  diverted 
toivard  Ihe  mine  pit  to  facilitate  foimati  on  of  a  pit  lake  for  centuiies    Once  the  pit  lake 
reaches  equiJibnumi  (centunes  after  mining  ceases  ]son^  of  tl\e  pit  infloAV  which  would 
be  runoff  ft"om  Ihe  taiJmgi  storage  facihty  aiea  would  once  agam  report  to  Ihe 
grouiidwaler  system  m  Spiiiig  Creek  Son"te  of  thesuiface  v^ateri'ui"Loff{ average  annual 
lunoff  about  200  giim(0  43  cfe)}histoncally  mhltratedto  gj^oundwater^Montaiia 
Tunnels  2007) 

Diverting  200  gpmof  iiJiiofffromlhe  i^eclaimted  tailing  suiface  mto  Ihe  mine  pit 
(Alteniative  2)  instead  of  usiiig  Ihe  runoff  to  rechai^ge  tlie  SpringCitek  g^oTJ^'Lcl^'^atsi' 
system  [Alternative  1)  would  be  ai\  advei^elong-teimimfiactto  gi"oi.indxvater 
availabiJityin  the  Spnng  Creek  draina^   Because  the  loss  of  rechaiff  has  not  had  a 
n"teasurable  impact  on  the  flow  in  Spnng  Creek  duiiiig  the  past  20  }^ai^  of  mining  it 
would  not  be  expected  to  have  ameasurable  impact  on  the  flo^v  of  SpiingCi^eek  duni^g 
Ihe  centuiies  it  takes  Ihe  mins  pit  to  fiJl  v^tli  water 
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For  Al tentative  2;  tlie  tailiiigs  storage  facility  would  iiicre Me  iii  ai^a{^  1  peKent]  and 
voluirte  (27  percent)  Illative  to  AlteiTialivel_  Forihe  agencies'  analysis.  itv^M  assumed 
that  Ihe  totEd  inci^ase  in  seepage  tlii^oi^igji  tl\e  tailiitgs  storage  facility  cover  aiid  tiie 
combined  di^ns  ivould  increase  prop  ortionally  for  Al  tentative  2    Seep  age  througjitiie 
tailings  storage  facJily  cover  was  estimated  by  tiie  agencies  to  be  25  gpin{0  06cfs) 
Tailing!  storage  facility  consolidab  on  seep  age  atyeai^lO  after  muting  ivas  estimated  to 
be  170  gpin[0  3S  cfs)   The  total  tailings  storage  facility  seep  age  atyeai'lO  after  mining 
was  estiinatedbytlte  agencies  to  be  195  gfim[0  43  cfe } for  Al tentative  2    The  seepage 
rateforyeai^lO  after ntiningivas  selected  f or tlte  purpose  of  illustralioniittltis  analysis^ 
in  fact  Ihe  estimated  seepage  rate  would  be  gjeaterfromyear5  throu^yeai"9  after 
milting  aitd  would  be  smaller  from  ye  ai"  11  lhrou^yeai^50  after  miniitg  and  beyond 

The  aitticipated  seepage  fromi  Ihe  tailings  stoi-agp  facility  (at  ye  ai"  10  after  mliting)  to 
g^^uitdwaler  for  Alternative  2  (1«35  gpm  |0  43  cfs]]is  53  gpmfO  12  cfe}3¥atertltait 
seepage  fi'ont  tlte  facdity  for  Alteinabve  1  (142  gg?nt  |0  3?  cfs]]   Tlte  recharge  of  1^5  ^nt 
(0  43  cfs]  to  gj^^uitdivater  m  tlte  SpnngCitekdi^autage  would  be  along-tenttbeitehcial 
imp  act  from  the  staitdpointof  ^T^uitdwaler  availability 

Wast&  Rock  Storage  A  rea 

The  waste  i"ock  storage  aitaivould  increase  in  area  by  36  percent;  ft^om425  9  acres 
[AltentatLve  l)to  579-1  acits  {Alteinalive2}  Forihe  agencies'  analysis,  it  was  assumed 
that  seepage  thi"ouglt  tlte  waste  rock  storage  area  for  Alternative  2  would  increase 
proportionally  Seepage  tlti"ou  git  tlte  v^aste  rock  storage  area  for  Alternative  2  was 
estintated  by  tlte  ageitcies  to  be  54  gfim[0  12  cfe},  about  14  gjnn(0  03  cfe)ntore  than  for 
Altentative  1  [40  gpnt|0  09cfs])    The  i^echai"gp  of  54  gfim[0  12  cfs} to  gjT^uitdwaler  in 
the  Spnng  Creek  di"aiitage  would  be  along-teimbeneftcialinq^actfromthe  staitdpoint 
of  gj^oundwater  availabihty 

The  quality  of  tlte  M-Pitlake  after  it  reaches  equihbilum  at  elevation  5,625  feet  about 
tVb^ocentunes  after  muting ivas  estimated  by  a pit-fillntg  aitd  water  qiiably  model 
developed  by  MontaitaTi^innels  and  reviewed  by  tlte  ageitcies    Tlte  pitfdlingntodel  for 
Altentative  2  assi.iinedtltat67  ^m{015cfsj  of  flo^v  in  Claitcy  Creek  ivould  augment 
the  pit  fillntg  prccess  andthefoiTnabon  of  a  pit  lake  after  mutmg   This  Claitcy  Creek 
waterfloivivouldbe  available  for  dilution  m  the  pit  lake  as  it  fills  after  muting 
Basehite  gjT^uitdwater  qoablyin  Ihe  Spiiitg  Creek  drainage  iteai"inonitoiiitgwellGW-5 
aitdM-Pitlake  water  qiiably  ittodel  i^si^ilts  ai^pitsented  in T Ale  3.5-9 
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r ABtE  3.^9 

PROPOSED   ACTION   (M-PIT) 

IMPACTS  RELATED  TO  BSD  G  PM   OF  H -PIT  SEEPAG  E  TO  GROUNDWATER 

P^^m^xr 

BBseline 

<]  rou  n  d  fT  ^er 
0  uaJity  f  rom 
Monitoring 
Well  GW-5* 

Modd 

Preddxd 

M-Prt 

W^B- 
Oudity^ 
Ele/^on 

Modd 
ProEctal 
Irrpat- 

in 

Graividw^a~ 

n^ 

WdGW-5 

Modd 

Preddsd 

Irrpact- 

Po^vit 

Chai^in 

Cmiftifntf 

DEQ-7 

S^jxijJo- 

SMCL 

pH 

6lP 

75 

NC 

NC 

fi5-B5* 

CdctuiTL 

06 

5Dfi7 

5fl-ee 

10%1-3S% 

— 

Lia^A^jum 

21 

19  D 

10-OB 

(2%l-9°^ 

— 

SDdinm 

20 

97 

11_75 

iO%)-^% 

— 

PottsEnim 

HD            '       13  a? 

NC 

(NCfNC 

— 

Suliate 

2B1               1 

95  99 

133 

(-2%) -53 '-a 

250* 

Clikinde 

d 

3  2B 

3E2 

(-2%l-3ti-=-- 

250* 

FtDonde 

DIS 

0  21 

D20 

(13^)13% 

4.D 

Nihate+Nitnte 

DS? 

0  27 

D30 

(-2%) -55% 

ID 

Cyuude^  ta  tol 

<0  01 

D  00071 

<0  0tflO 

NCE 

0.2 

Anenic 

40D3 

D0O4 

<I0037 

NCB= 

DOl 

Cadmnini 

DJII7 

D 00015 

D0015 

(-*>%) -?B% 

0.DD5 

Ccpper 

<i  01             D  add 

<0  00^ 

NCE 

1_3 

IiDn 

OJJ 

OIB 

0  25 

(-3%) -54% 

0  3* 

Leid 

ao3 

D002 

O.DOS 

(-*>%) -75% 

0D15 

Maii^uie^e 

B  54                       0 14?         ' 

022 

Cl^V59^ 

0  05*- 

Silver 

<i  DD5                    0  DDlD                    <0  OOIS 

NCE 

01 

Ziu 

0  41          1      oaia       i          oao 

|-7%|-7a^. 

20 

Notes 

1  Tslat::  i&  puvrntlitsct  u^  far  i^iciTL^vt   1  {:itt  TaU   3  £-6]  sjl^  u^  prmo^d  far  tK^  piupoH   ai  cehlj  ao^ 

2  TK^iv  }lu  httn  no  Listai^  uunut  m  tlit  taiuc TLtntuii  oi  ar^tTOE  i^iul£  2D  y^-xn  oi^aiiJii£  ^t  InfTlHnlutd  [>tl 
daiiiiDiTi  <jnf  im^  TTiEnifan^  i^paiis 

AHvLii^  an  ULiHi^r^JTLt  pcrlittr  tKctptpH  iv~LizK  ism  tt^JidardvLiis 

L«FS  &aR  [IcitctiiHi  lunitvalii^F  -.vtix  !?tt\o  aiu -Iialf  tK«  ^iEcbom Imut ^r  all F^-itu be al « alzul^tuiu. 

HuiTiaR  litalAi  FtuidarE^  ^>r  gmjidzTv^iti  an  icom  DEQ-r  tx^tpt  &i>»  vala^::  iviOi  x^ici^lr  (^ )  tvLvL  an  3MCL. 

2=  lifoTiiimuLS  TvtllGW-Sif  tilt  SLOtt  np  n  s<  Tit^tcvt  ^ivi^r^duntsLEnitarni^  iv~«IL 

lLi^dc4ll=  IblIu^s  &£  tanttTLtiitu^m  tKctc  ±  ^  DEQ -7  giovidiTir^iEi  Ftvidardor  aji  STh(CL. 

NC  =  IJa  1 4  alt^itt  d  ^1  pH  ^tt^ii::^  iti::  ^  lo^  antlaniE  vala« 

NCB  =  TLf  ptirtnt  ^Kvi^c   i&  tlit  HnctiitratiDTL  of  llit  coTL::tLt«£iit  «>vld  not  W  pndsrkd  1]<«vjj+  tlit  IvtliKf 

EDnjztntr^ban  oi  tilt  HHi^titiumt  i^~x:  It::::  tKa&tKc  IsliDritoiy  ^tv  ciun  Iutl  it  value 

HL  =  N[>Dati 

5).fCL=  Stconduy  m  mami  eantajnin vit  L vtl 

<=LtssTkan 

—  =  IJc  DS^-r  ^miLndn^^  r  ttandsi'dar  3)ACL  ^r  this  CDn::tLl«£ntE  zvailsllf 
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The  1934  baseline  ctnicenti^aliorL  of  iriEmganese  inmoiiitoiirLgwellGW-S  (0  54  mg/L) 
andtlie  model-pit  dieted  concentration  of  inaiiganeseinlheM-Pitlake  once  it  re  aches 
eqLiilibilum(0]45n:\g/L)exceedtheSMCL[0  05mg/L)    The  overall  pitdicledM-Pit 
lake  water  quality  woi^ild  be  better thamvas  predicted  f or  waler  quality  of  tl\eL-Pit in 
the  19E6  filial  EJS 

A  mrditg  n:\odel  ivasconslruc ted  by  tl\e  agpiicies  to  evaluate  tlie  mipact  of  3b0  gjnn(0  S 
cfs)  of  seepage  ft^om  the  M-Pit lake  on  groundwater  qualityiKai^nionitonng^vell  GW-5 
The  iirq?  act  would  not  occui^uiitil  about  t^vo  centuiies  after  nuiung  ceases    Tlie  n:\odel 
calculated  the  nsTV  u"oundv^atercoi"Lcenti^alionandthepen:entirLCitase  ordecitasem 
concentL-alions  of  constituenta  m  gjT^uiidivater  atdus  locaboiL  Model  itsulls  presented 
m  Table  36-9indicate  tliat  all  DEQ-7  gji^undivater  standai^ds  ivouldbemet 

The  mixirLg model  indurates  liiatthe  concentralions  of  sulfateri:admn.iin^  u-oii;  aiidlead 
V70iild  m"jn"ove  tobelo^vDEQ-r  groundwater  standai-ds  or  the  SMCL    No  adveise 
long-term  seep  a^  impacls  fronithe  pit  lake  on  gi"oundwater  quality  uitlieSpnng 
Cieek  dramage  ivould  be  anticipated  for  Alternative  2 

The  rnixmg model  indicates  liiatthe  coiicenti-alion  of  manganese  [5^  peivent  deci^ase) 
would  exceed  IheSMCL    Tlie  pi^eunniiig  baseline  concenti-alionof  nianganese  also 
exceededtl\eSMCLm]9B4 

Tailing  Storage  Facility  Ar^ 

A  mixiiig  n:\odelivasconslructed  by  tl\e  agpiicies  to  evaluate  tlie  impact  of  195  ^m 
(0  43  cfs]  of  seepage  inyeai^lO  after  mming to  g^ouiidwater   Tlie  n:\odelcalculaledthe 
Insulting  eJX^UIldv^aterconcentl^allon  and  tl\e  peKentchai^ge  inconcenlrations  of 
constituents  in  gfoundivater  over  baseline  groundwater  c  one  enlrations    The  seepage 
rateforyeai^lO  after  mining  was  selected  f  or  tlie  purpose  of  illustL-attonrntliis  analysis^ 
as  explaiiied  above  in  the  gi"oundwater  quantity  section   Tlie  i^esults  of  tins  analjsis  are 
piKente  d  m  T  abl  e  3.6-10 

Table  16-10 indicates  liiat for  Alternative  2;  all  DEQ-7  g^^uiidwaler  standards  ivould 
be  met  Tlieie  would  be  inci^ases  u\  the  concentrations  of  someconslituenis  mcludii^g 
sulfate^  cyanide,  iron  and  n\anganese  m  ej-oundwater  These  incitases  in  concentration 
ai¥  predicted  u\  g^ouiidivateratlhelccalionof  mom tonn^  well  MW-5    Aspi^viously 
note d  for  AlteniatLve  1  above,  lhemi>ii\g  n:\oders  pi^diclions  do  not  take  u\to  account 
geochemical  attenualionpi-ocesses  winch  niaylo^ver  the  concentrations  of  some 
constLtuents  ivhen  tailin^^  seepa^  mixes  with  gjT^uiidivater   Tlieitfoit^  the  model  may 
over-pi^dictlhs  coiicenti^ations  of  son^constituenls   A  gjT^uiidwater  mixing  2  one 
would  lilElybe  established  by  the  DEQ  tl\at  woi^ildset  allov^  able  loading  rates  based  on 
sise  and  location  of  Ihe  mixing zoiie^  available  gj^oundwaterfluXj  contamiiiai^tloadsj 
aiidmixiiigzone  i^quutmenls 


3-102 


Chapter  3 


3.^  Groundwater 


TABLE  3.6-m 

PROPOSED  ACTION  (M -PIT)  AND  AGENCY  MODIT=IED  ALTERNATIVE 

IH  PACTS  RELATED    T0   1^5GPM    OF  TAILINGS  STORAGE  FAC  hL  tlY  SE  E  PAG  E  TO 

GROUNDWATER 

Param€t^ 

Basdme 

Groundwat^ 

Ouallty  From 

IVdl 

GW-5^ 

OdxJnlWt 

Talin^ 

Stcrage 

FailHv 

Corriiined 

Drarts 

Vdue 

ProEdHl 
Irrpact- 

in 
Grciifidw^:a~ 

Afta-Mrning 

ProEdKl 
Irrpact- 

in 
ConcEfitr^cn 
cn^Basdine 

DEQ-7 

GraMidw^:a~ 

371  dad  cf- 

SMCL 

PH 

6.£ 

7-oe 

NC 

NC 

*>-5-S5^ 

Cflkiuiti 

96 

1?2S 

162  4 

(62%)*rf% 

— 

lAw^i^siuia 

21 

43-1 

36  2 

(65'--)72% 

— 

Sodiiim 

2D 

32.6 

28  7 

|39%)43% 

— 

Fotai^ium 

ND 

3*>-3 

ND 

{NC}NC 

— 

SnUEite 

2B1 

623 

515  3 

|75-=-o}S4% 

250* 

Clilfliide 

d 

IZ? 

10  7 

|71-=-o)^% 

250* 

Fluonde 

OlS 

OO 

047 

(143-=-o)H}0% 

40 

FTitiite 
+Nitnt# 

OS? 

0-26 

044 

1-43-=--)-43% 

iO 

Cyaiude,  to  tal 

<i01 

0  031 

<1-D229 

NCH 

02 

Acinic 

-*0Ci5 

0  005 

-<ID042 

NCB^ 

0  01 

C  adnuiuu 

0-007 

0  0004 

0  0025 

{-5a"=-o)Hi5%                     0005 

Copp&i 

<![>: 

0  005 

<IDD50 

NCB 

13 

Iii>ii 

0  55 

1.71 

13J 

(1311-)14fr% 

B3* 

L«^ 

003 

<0  003 

0  0104 

1-5B%>HiJ% 

0  015 

Mai^uiEEe 

DM 

4.495 

3  26 

1450^)503% 

0  05*- 

Sihrer 

<l-005 

-*-0005 

-<1005 

NCH 

Dl 

Zuu 

041 

0-17 

fl2J 

1-36%>-4D% 

20 

1  Taliut  iJi  p  aniitKtFt::   an  ^r  Alttm^tm  1  4»t  TaLlt  3.EP-7)  a&[l  azv   pn>vi^d  hn  i^u   piiip<K4   at  cd^j  aoTLg 
ilttiTLatrn^ 

2  T}uiv  }lu  lic^ii  no  Listauz  uuiiut  m  ^±  taiuc TLtntuii  oi  arT^TOE  i^iul£  2D  y^-xn  oi^aiiJii£  at  InfTlHnlutd  dtl 
d^taicoiTi  cjfif  Ur^  iTLEnifao^  i^paiis 

AllvLii^  an  imHi^rajTLt  pcrlittr  tKctptpH  iv~LizK  ism  ttajidardwiit- 

L«Ft  &aR  dcttctiQii  lunit  iralii^F  ^ijciv  »tt:i  ciu -Iialf  tKt  ^  ice  turn  limit  ^r  all  Fl-itu  be  al «  slzul^tuns. 

TiuiTiaR  litalOi  stuidards  £>r  £mjid::ijatFi  an  icom  DEQ-r  txf-tpt  &i>»  vala^::  ivitK  viEiislr  (^  J  i^~LvL  an  3MCL 

a=  lifoTiiiDiULS  TvtllGW-5  if  tlit  SLOtt  np  n  s<  TitatrLrt  AoivA^r^LluiitsLDutanR^  iv~tlL 

iLa^  Jc4ll=  IfcdiEatcs  &£  tanttTLti  aturn  tKctc  ±  a  DEQ -7  £u>vid::i^aiEi  Ftvidardor  aji  SMCL. 

NC  =  IJct  4  alt^^  d  ^1  pH  ^ttaii::^  iti::  a  la^  antlaniE  vala« 

NCB  =  TLf  ptrctnt  <K3ii£<   i&  tlit  ntiEtTLtL abcTi  of  tli«  coTL::til«£iit  «>vld  not  W  pndsrkd  1]<«vls+  tlit  IvtliKf 

EDnjztnlr^lian  oi  tilt  HHi^titiumt  1  w  ]±:i:i  tKa^tlic  l^oiitoiy  ^kctkan  InTLit vahu 

NL  =  N[>Dati 

5).fCL=  Stconduy  m  mami  tcntajTim vit  L vtl 

<=LtssTkan 

—  =  U<]  DS^-r  ^mundii^ak  rstandu'dcr  3}ACL  ^r  tKif  CDn::til«£ntE  availsllf 
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The  predicted  concenlrati on  of  sulfate  (S4  percent  mcitase^  iron  (14b  peiventuicreMejr 
aiid  niEu^ganese  [503  penzent  increase)  would  exceed  IheSMCL    Tlie  baseline 
coi\centL"alion  of  these  consbtuenls  ill  gitmndwater  in  19E4  also  exceeded  the  5MCL 
Si^ilfatehas  laxative  effects  inhumans  andimpails  Einuiipleasanttasle  to  groundwater? 
infants  are  sometmies  n\oi¥  sensitive  Ihanadulls.  Iron  ai\d  mai\ganese  n\ay cause 
stEuns  onplunibingfLrtui^es  Eu\dlaundiy_ 

The  n"ixirLg model  indicates  liiatthe  concentralionof  cymndeiii  gi'oundwater  would 
inci^ase  [O  022^  mg/Ll-  but  would  sbll  be  about  an  order  of  magnitude  loiverthai\tl\e 
DEQ-7  g^^uiidwaler  standard  (0  2  mg/L)    Themixii^gmodel.  hov^ever^  does  not  take 
into  account  tlie  ti^nd  of  decreasing  cyanide  concei\lrationu\  dischai^ge  fi^omtlie 
tailing  inqDoundmenfs  i^inder-drauis  over  Ihe  past  Itn  ye ais 

H^a«fe  Rock  Soi^geA  rea 

Ami>ai"Lgn\odelivasconslructed  by  tl\e  agfiicies  to  evaluate  tlie  iinpact  of  54  gpm^O  12 
cfs]  of  seepage  ft^omthe  ^r9-acit  wasle  rockstorage  areaontlie  quality  of  g^^undwaler 
mthe  SpnngCi^eek  drainage    To  evaluate  Ihe  sensitivity  of  Ihe  estiinated  rale  of 
seepage;  a  In giier  seepage  rate  equal  tolOS  gpn"L{0  24cf5)  was  also  modeled   The 
mixing  model  was  i.ised  tocalci^ilate  Ihe  resullinggroui^dwater  concentration  aiidthe 
peiventiiicrease  or  decrease  mcoiicenti^alions  overbasehiie  concenti-alions    Tl\eresi.ill5 
of  Ihe  54  gpm  analysis  are  pi^esentedu\  Table  3.6-11  and  Ihe  resulls  for  botli  models  ait 
discussed  below 

The  mixing  model  predicted  a  decrease  mtlie  concentration  of  mostconstituenlE 
relative  to  basehi\e  concentrations    The  mixiiign^odel  indicated  tl\at  no  gi^oi^indv^ater 
constituents  would  exceed  DEQ-7  gjT^uiidivater  stai^dai^ds^  except  for  le  ad  (0  01^  mg/L) 
winch  decreased  mcoi\centi^ation  over  Ihe  1^84  basebne  conditions  [35  pereent  decrease 
for 54  gpm  of  seepage }_  Tl\eseii\creasesii\coi"Lcenti^alionare  predicted  m  gi^oi^indwater 
at  the  location  of  moratonng^vellGW-5    A  groundwater  nuxmg  zone  would  likely  be 
established  by  Ihe  DEQ  that  would  set  allowable  loadingrates  based  on  size  and 
location  of  tl^enuxmgzone.  available  gjT^uiidwater  fli.ix,  contaminant  loads,  ai\d  mixing 
z  one  re  quiitmsnis 

The  predicted  concentrations  of  iron  and  n\anganese  m  gi^oundwaterdue  to  seepage 
ft"om  the  waste  rockstorage  areav^oi^ild  decrease  con"pai¥d  to  baseline  conditions 
Pitmming]9e4  baseline  coiicenh-alions  of  u"on  aiidmaiiganese  exceeded  the  SMCL^  as 
didtlie  model-predicted  coiicentL^atLons  of  Ihese  constituents 

Based  on  the  above  anal}:5iS;  seepage  from  the  waste  reck  storage  area  wouldnot 
adveiselyin"pact  gi"oundwaler  quality  iiitl^eSpnng  Creek  di-aiiiage 
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TABLE  le-U 

PROPOSED   ACTIOPJ  IH-PIT}  AIJD   AG  E  N  CV  M  0  D  IFI  ED   ALTERPJATIVE 

IMPACTS  RELATED  TO   ^GPH    OF  WASTE  ROCK  STORAGE  AREA  SEEPAGE 

TO   GROUNDWATER 

Par^mdier 

Baseline 

Groundw^a" 

Quality  from 

M  onitiiring 

Well  GW-5* 

Evedxd 
Oudhy 

or 

Seqrage 
frcm 
WzeIb 
Rocb 

Arm 

PreddEd             __  j.__ . 

.                 PrahdEd 
Inpact-                -          . 

P^CffTt 

in                        i-i_            ■ 
_          _|_ Chaigein 

n^                       _       i- 

DEQ-7 

GrciifidwdB~ 

S^jxijjg- 

34CL 

PH 

t6 

7B 

NC                  NC 

ti  5  -  3  5* 

Calcnna 

?6 

SI 

?D  3357 

C-51->Hi% 

— 

M  FLsr-fisiuin 

21 

25 

22  5105 

(fi%i7% 

— 

Sod nun 

2D 

17 

lEStiTl 

C-5^^^i°^ 

— 

FotiSEiuin                      ND 

65 

NC 

(NC)NC 

— 

Sulfate                          29^ 

141 

22B  1329 

C-15%>-1?% 

250* 

Chlc.iM# 

0 

24 

4d4Dd 

(-19%)-23% 

250* 

FlDQiule 

DIS 

D2 

01S7d 

(3%)4% 

40 

Nilrate+Nitnte 

DS5 

DOOS 

0  5320 

|-31%|-3^% 

10 

Cyanide,  ta  111 

<I01 

<1[)1 

OOl 

fKB 

0.2 

-4.DD5 

DflOd 

OflOSfl 

NCB= 

OOl 

CidnuTini                 0.DD7 

DaO<}05 

[9  0044 

|-31%>-37% 

0.005 

Copper         ,          O  01 

0  002 

<5  0039 

KCE 

1_3 

Iidh                            D55              1         'JH 

0  4534" 

(-B%1-10% 

0.3* 

Letd                      0  03                  0  002 

DOll^ 

C-29%>-35% 

0  015 

Maii^uie^e                 OM                    01 

0  3?^fl 

C-25%)-31°^ 

0  05* 

Silver                        4  005                    0  002 

<0  0023                 NCE 

0.1 

Zrnc                             0  41                      0  005 

02571   !      C-31\)-37°n 

2.0 

Notes 

1  Valium  in  f  aRii&£5t5  an  hn  iUiciTL^vt  1  {:itt  T^^lc  3.4i-St  vid  an  j iDvi^d^^r  tKc  piuposc  oi  cehlj ao^ 

alttlTL^tKT^ 

2  Tlitn  Kaf  l^^ii  lui  }u::imic  ui^Kaf^  m  &£  CDTuztntr^tuii  of  ar^tiuE  ^uxul^  ZO  ytac  of  sunuig  ^MTMI  ^astd 
dtl  dzt^fmk  txistuL^  HLOiuiiMiJis  nparh 

AlliULib  an  imHi^r^jrLt  ptrlittr  tKctptpH  iv~LizK  ism  s t^Jidu'd viii^ 

L«ss  &aR  dcitctum  lunit valuta  -,vtix  tttto  aiu -Iialf  tK«  ^icctum  lunit  ^r  all  t4-itistic  al «  alziil^tun^ 

HuiTiaR  Iitallli  FtvidaLLls  ioi  ^ro^nLliv^r  ait  fnnn  LrEQ-7   txctpt  &i>»  valat::  iviOi  asitiz^lr  (^t  ^i^luzK  ut 

^=  VoTLiimuL£  TvtllGW-5  is  tlit  sld  st  np  n  s<  Titztcvt  ^ivi^r^duntsLEnitaiini^  iv~«IL 

5L2^dc4ll=  Ifcdic^s  &£  tonttTLtiitu^m  tKctc  ±  ^  DEQ -7  £u>vid7^^iEi  stvidarElor  aji  3MCL 

NC  =  IJct  4  alt^^  d  ^1  pH  ^tt^ii::^  iti::  ^  loj  antlaniE  valat 

NCB  =  TLf  ptirtnt  ^Kvi^t   i&  tlit  ^UEtntr^tiDTL  of  tKt  coTL::tLl«£iit  «>vld  not  W  pndsrkd  l]<«vis+  tlit  IvtliKf 

c[>Tu:4iitr2tuii  [^itlit  HiiistLtiumt  1  w  ]±:i:i  tKa&tKc  l^oi^toiy  ^tv^biiii  Inriit valiu. 

HL  =  N[>Dati 

3).fCL=  StcoTL^uy  m  msLVTi  tontajTim  trit  l^vi  1 

<=LtssTkan 

—  =  Uc  DS^-7  ^zauTLdii^^  r  stajL^u'dai  S}ACLiart}us  coTL::til«£iitE  zirailsLlf 
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3.6.3L3    Alternatives-  Agency  Modified  Alt  em^ive 

ln"pEicts  to  groundwaterfor  Allen^atLve  2  would  be  surulai^  to  tlie  unpads  discussed  for 
AlteniatLve  2;  except  for  Ihose  impacts  desciibed  m  this  sectLon   Project  modifications 
aiid  mitigations  uicluded  as  pail  of  Al tentative  3  titatitlateto  gj^^midwaleritsources 
include: 

*  In^teul  oiiuuLg  a  pipe  to  di^erl  Clancy  Creek  a^  in  Alternative  2  M  d  nt  ani  TnniLels 
[LTould  conttmct  on  o pen-fknv  channel  to  convey  floiv  f ro lu  Cltnty  Ci'e#h  around  the 
nmof  tlie  luuie  pit   T  h#  th  arte  tons  tic  e  of  ftio  ^o  ns  tmc  tod  c  hiiuiel  iv  o  uld  bo^iiuilu  to 
the  present  Clancy  Cioek  drainage,  *nd  ivould  convey  up  to  ftiol  in  20  year  return 
ponod  241iourEtoim  event 

*  Md ntana  Tunnols  WDuld  conduci  an operatio ntl  venfic  atio n  p ro grun  Id  monitD r  tulings 
Blortge  f  ac  ility  lo  ac  ht to  quality  and  pit  tv  ator  qu  ality  d  ui  uig  the  5 -yo  ar  c  lo^ure  penod  to 
veniy  OE hni ates  of  seep  ago  uid  pit  lake  ci/ ater  qnality  mado  in  this  EIS    The  opeiational 
venfic  atio  u  p  ro  gi  *iu  would  in^lnde  qu  arterly  luo  as  ureiueut  o  f  ilo  tv  troni  tlie  tailings 
shutge  f  ac ility c 0 nibuiod  diun^  and  floTV  uitd  the  luuie  pit    W ate r  qnality ^ ampler  from 
the  comhined  drains  uid  pit  lake  would  bo^ollectod  uting  the  laboratory  analytical  list 
provided  in  T ab I e 3.6-3 and  pit  lalro ole vttio ns  piovidod  in  TBbleZ2-3  Floci/  and  water 
qu  ality  d  at  a  IV  d  uld  bo  compaied  to  model  pi'edi^  tid  nt  presented  in  tlus  EIS  to  vonly 
inodel res ults  and  s creen id r  field  conditions  that v axy  fro m  nio d el  pred ic tio ns  hymoro 
than  10  pei^ent    The  existing  models  TVduld  be  cahhrated  usmg  new ly ^ ollec tod 
operational  data    The  calibrated  luodols  would  be  I'enin  and  if  nee  ess  axy,  p  it  w  tter  d  r 
tulnLgs  storage  f tc ihty  le tc hate  would  be  muitged  or  treated,  is  tppropnate    At  the 
end  of  tlio  ?-ye  ax  mo  nitoiing  peno  d  tlie  agencies  would  coordintto  ci/ ith  Mo  ntana 
Tunnels  to  establish  amomtonng  pro  gram  that  ci/ o  uld  bo  tppropiitte  for  the  conditions 
at  the  tune. 

■      At  the  end  of  Ihe  ^-^urlosure  peiiod  Montuit  Tnnnels  ci/ould  breach  the  so uth  po nd 
linei  and  hniy  the  so  uth  po  ud  only  if  pond  tv  ater  qu  ality  mee  ts  DE  Q -7  st  and  aid  s    If  the 

0 porationol  venf ic  atid n  piogram  indic ate d  tailings  stoiage  f tc ihty s eep  age  w ts  worse 
than  piodic ted  m  tlus  EIS,  the  pond  liner  wonld  no t  he  hie ac hed  and  taihngs  stoiage 
f  tc  ihty  5  eep  age  wo  uld  contmne  to  le  pumped  uito  tlie  pit  oi  treated  if  nee  ess  uy 
Additionally  the  reco  very  iv ell  system  w onld  be  operated  to  p i^e vent  c o nt anim*nt 
luigi ation  m  gionndw  ttoi  ifnecessuy. 

In^acts  forAlteiTialiveS  wtn.ildbesimilai"totheimpactB  discussed  f or  AlteiTialive2j 

except  for  the  diffeieiices  desciibed  belou' 
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G rounds^ ater Quantity  -  AiternatitfeS 

M-PftArea 

The  water-balance  model  f 01"  AlleiTLatLve  3  assuiiiedthatClancyCi^eek  flow  would  not 
be  used  to  augii"tent  the  pit  fdling  process  andtlie  fonnaUonof  a  pit  lake  after  rnuiing 

Becai^isesmface  water  flow  fi^omClai\cy  Creek  ivould  not  be  diveiled  totlie  mii\epit 
after  the  cessation  of  mining  tl\e  bnte  required  for  the  pit  lake  to  i^achequilibnuinfor 
AlteniatLve  2  would  increase  by  several  decades  compai^dto  Alteinalive2  (Montaiia 
Tunnels  ?007j   Seepage  from tl\e  M-Pit  Lake  (360  gpm)to  gj^oundwateriTLtheSpnng 
Creek  di-ainage  ivould  be  less  ftianAHeiTLative  ?  because  no  si.iif  ace  ivaterflo^v  otlier 
thanflov^s  ^atertiianthe  1  in20yEaiu^tun"Lpenod24  houi"stom"Leventv^oi.ild  enter 
the  nune  pit  ft^omClai^cy  Creek  ForAlteinalive2,  aportion  of  Clancy  Ci^eek  would 
continue  to  flow  into  ftiepit  after equiLbnunx  Siniilarto  Alteniative  ?,  nosuiface 
water  outflow  ft^omtl^e  pit  lake  afterminu^g  woi^ildbe  anticipated  f or  AlteiTialive  3 

Gramdw^tH^  Quality-  A/fematftfeJ 

The  pitflllinginodelforAltemabve3  assuntd  ftiatClancyCitekwouldnotbe  used  to 
augmsnttlie  pitfilhngprccess  after  mining  and  ftus  flow  would  not  be  available  for 
dilulionu\tl\e  pit  lake  as  it  Alls    Basehne  groundwater  quality  ii\tl\e5pnng  Creek 
drainage  nearmonitonng^vellGW-S  and  M-Pit  lake  ivater  quali ty  model  i^esults  for  ftie 
M-Pitlake  ai^  presented  inTable3L 6-12  Tlie  concenlrations  of  constituents  inftieM- 
Pit lake  for  AlteniatLve  3  would  be  about  14  penzent  gjtatertiianthe  concenti-alions  of 
constituents  inftteM-PitlakeforAlteiTLalive2becai.isefor  Alten^ative  3^  flow  m  Clancy 
Creek  would  not  be  available  for  dilution 

A  mrdiig  model  was  cons Iruc ted  by  tl\e  agfiicies  to  evaluate  tlie  impact  of  3b0  gpm(0  S 
cfs)  of  seepage  fi'om  the  M-Pit lake  on  groundwater  qualityneai^monitonng^vell  GW-5 
The  urq?  act  would  not  occui^uiitd  about  t^vo  centuiies  after  imniiig  ceases    Tlie  model 
calculated  the  new  gi-oundv^atercoiicenti^alionandthepereentmci^ase  ordeci^asem 
coi\centL"alions  of  constiluents  m  g^^uiidivater  atflus  locabon  Model  i^sulls  presented 
m  Table  3.6-12  mdic  ate  tliat  all  DEQ-7  gji^uiidwater  standai^ds  would  be  met 

The  mixu^g model  indicates  ftiatthe  concenti-alions  of  sulfate,  cadmium^  and  lead  in 
g^^uiidwaler  woi.ildin"pi"ove  to  beloAV  DEQ -7  groundwater standai"ds  ortlie  SMCL    No 
adveiselong-teim  seep  age  m^acS  ft^om  the  pit  lake  on  gi^oundwater  quality  m  the 
SpnngCitek  di^ainage  woi^ildbe  anlicipatedforAlteiTialive3_ 


3-107 


Chapter  3 


3.^  Groundwater 


TABLE  3.6-12 

AGEIJCYMODIFIED   ALTERNATIVE 

IMPACTS  RELATED  TO   360  GPM    OF  M -PIT  SEEPAGE  TO   GROUNDWATER 

P^ands^ 

BasdinE 
Ground  ^Btcf 

D  u  al  htv  ^roin 
H  onitoring 
WdlGW-^ 
Odobo-l^M 

Hodd 

hoTctaJ 

M-Prt 

Ld« 

W^B- 

QudHy 

Se/^on 

Modd 

PraE<ial 

Irrpat- 

ConurijiiiDn 

in 

n^r 

Mentoring 
WdlGW-5 

ModdProEdBl 

Inpat- 
Po^Bit  Ch^i^in 

Baidine 
CcHvElia^ 

1 

DEO -7 

BIjKljdcj- 
5MCL 

PH 

60 

75 

NC 

UC                     1           ti5-S5* 

Calcmm 

?i]                1        53  4>4 

dd  05 

(0V-3a«>   -31% 

21 

22  « 

22  53 

(2%r-P%l     7% 

— 

Sodum 

20 

113 

13  02 

(0%Ml%t   -35% 

— 

FDtlSSllUTl 

NI> 

17« 

HD 

1NCKCI  NC 

— 

SnUtte 

2S1         _J 

iiz^a 

14£ 

1-2%, -53%)    -ffl% 

2J(F 

ChLii^e 

i> 

4.D? 

447 

1-2%, -36%)   -2*>% 

2Jfl* 

yiuficde 

O.IS 

0.2S 

D2d 

(13V13%1    45% 

4.3 

irantei-Nitiite 

aB3 

0  33 

043 

1-2'^.-55%l    -«% 

10 

Cyanide^  totil 

■4.01 

DOOOSl 

4  0015 

NCE 

0.2 

Anemc                  <I0D5 

0005 

<0  0045 

NCB^ 

0  01 

Cadmimu                 0  007               DOOOlti 

0.0015 

1-4iV-7E%l    -^% 

0  005 

Copper         1          4.01 

0  001^4 
0  24 

-4  0051 

NCB 

1_3 

lion 

0.33 

03(n 

1-3%.-54%l    -45% 

0.3* 

Letd 

0.03                     0  0022 

ooos 

1-4iV-75%l    -74% 

0.015 

MbTL^aiiete                     0.34 

0151 

0  23 

(l**^-59\)   -53% 

0  05* 

Silvei 

<i005 

0  0021 

4  0022 

NCB 

01 

Zuu 

0.41 

ootz 

DO? 

1-7%, -7E%)   -^% 

2.0 

Notes 

1  Value:  in  pflxentheses  ue  foi  AllenuiiTes  1  and  2^  respectively  l^ee  Tabk  3  6-S|    Tli^se  values  axe 
piisvideii  ioi  the  piu^po^e  oi  c  omp  aimg  altemitivea 

2  Tli£iehai  beennc  histcuK  nvi'etse  hl  the  c  oiuzenti  atun  Df  memc  iiuiirg20  y^vs  ef  nunnig  at  MTMI 
btsed  on  d  ata  fi'diii  existuig  nioiuto  nnj  lepo  its 

AHiuuts  are  nuH^  aniE  pel  liter  e^^ept  pH  whitli  li  in  s  t and tid  units 

Less  tlian  detec  tion  Irnut  viloes  ^vei'eset  to  one-hilf  the  det&ttio  n  limit  ioi  *n  statis  tic  al  c  ale  ul&tiDiis 

Human  he altli  stand ai'ds  fei  gi'dnndw Ltei  ue  frciiiiDEQ-7  except  these  values  ci/itli  asteiisk ( *}  whitli 

Bi^  SMCL 

a  =  Meiutciiing  ivell  GW-5 15  tlie  ino^t  lepi^esentatrve  down^  adient  mD  lutomig  TveR 

Shaded  rell=lndij:at&s  tlie  c  Diicentratien  exc  eed^  a  D£Q-r  gioundiv  ater  s  tand  aid  oi  an  SMCL 

NC  =  No  t  c  ale  ulated  fei  pH  bee  ause  it  li  aleganthnue  valoe 

NCB  =  The  peKent  change  ui  the  co ncenti atiDn  o f  the  constituent  could  not  he  predicted  huause  the 

btsehne  f  Dncentratien  0  f  the  CO  nstituent  cij  as  kis  thm  tlie  laboi  ateiy  detectien  Iniut  value 

ND  =  No  Data 

5MCL=  Second  aiy  maxmniDi  CO  ntanuiunt  level 

<=Les3  Than 

—  =  No  DEQ-7  gi'dimdw  atei  s  tand  aid  0 1  SMCL  ior  tlus  f  om  tihient  £  avaiUhle 
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The  mixirLg model  indurates  liiatthe  coiicentt-alionof  mai^ganese  [53  peivent  deci^ase) 
would  exceed  IheSMCL,  butwouldbeless  tl\ai\ml^E4 

If;  based  on  the  i^esults  of  the  operaUonal  veiificalionpi"ogi"airt  tlie  mii\e  pit  ivatei" 
quality  was  woi^e  liian  mo  del-predicted  water  quaLty;  actions  ivould  be  taken  to 
improve  tlie  v^ater  quality  of  pit  mfloiv  (possibly  tiirou^  Ire  atment)  or  reduce  Ihe 
volume  of  poor  quality  ivaterenlenng  the  nune  pit   The  resulbiig pit  lake  water  qiiaLly 
would  depend  on  a  number  of  factoid  such  as  floivrate  andtLeatmei^trequirentents  set 
by  the  agencies 

TafVinp  Storage  Facility  Ar^ 

If;  based  on  the  lesulls  of  the  opei-alional  venhcattonpi-ogi-ant  tailings  stoi-agp  facility 
leachale  was  woi^e  than  model-pi^dictedv^ater  quality,  actions  would  be  taken  to 
pi^vent  migi-alion  of  seep  age  from  tlie  tailnigs  storage  facihty  [ec^.r  not  bleach  Ihe  soutli 
pond  Inter  and  conbiiue  pi.iirq?ing  Ihe  do^viig^dientiecoveiy  well  system)   If 
necessaiy,  taiJingp  storage  facility  seep  age  could  also  betrealedpilorto  dischai^geto 
eitlter  Ihe  mine  pit  or  gi^uiidwaler 
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3-7  Surface  Water 

Tfus  section  disci^iKes  Ihe  si.iif  ace  ivater  analysis  metl^odsused;  tlie  Eiffected 
enviii?nment under 2007 conditLoiiS;  ai\d  Ihe  envu^onmental  consequences  for 
AlteniatLves  1;  2;  ai\d  3  as  Ihey  i^late  to  surface  water  hydrology  The  affected 
envii^onmentforsuiface  v^aterresomres  was  discussed  in  Ihe  1^S6  final  EI5  onpagp 
lll-B  (DSL  19E6}_  Tlie  impacts  to  surface  water  res  ouives  from  pennittingtlie  ongnal 
Montai\a  Tunnels  pi"0]ect  ^vei¥  disci^issed  m  the  19S6  final  EIS  onpa^  IV-4_  The 
aiialysis  mstliods  fortius  EIS  are  summansed  below 

3.7.1        Analyas  M^hods 

The  aiialysis  aita  f or  suif  ace  v^aterresoi^inies  includes  tlie  Clancy  Creels  SpiingCi^eek^ 
and  Pen  Van  Ci^ekdi-auiages  (Figure  3.5-2)   Claiicy  Creek  and  SpnngCreekare 
mteiTTcdiateuisise  and  ai^  both  tributaries  to  Piicldy  Pear  Creek  PenYanCi^eekis 
sniall  u\  sise  and  is  an  mtennittent  tiibutaiy  of  Spnng  Creek  A  map  of  tlie  study  ai^a 
sho^viiig  all  major  di"ainages  as  well  as  the  liistoiic  nunes  uitl^eCoibin-VWikes  mming 
distLict  IS  provided  as  Figui^  m-]  of  the  ]9Bb  fmal  EIS  (DSL  19E6;h  and  Figure  ES-1  of 
this  EIS 

Infonndion  Souras 

Inf onnatLon  f or  tlie  ai\alysis  of  si.iifaceivaterresoun:es  mthe  Montai\a  Tunnels  area 
was  found  in  Ihe  appLcation  for  amendntent  to  Montana  Tunnels  Operatu^gPennit 
00113  ai\d  related  technical  rep  oils  contained  therein  (Montana  Tunnels  2007)   Suiface 
water  quahty  stai\dai^ds  ivei^  obtauiedfromDEQ  public  a&onDEQ -7  (DEQ  2006at_ 
SMCLs  for  public  water  supply  systems  were  obtained  ft"om40CFP  Pail  143  3_  More 
recent hydrologc  datacollected  as  paitof  the  ^plication  for  Ihe  operating pennit 
an^ndment  were  cross-checkeduilhmformalionpi"ovidedinthe  19S6  final  EIS  (DSL 
1936) 

M  etiioda  of  Andyas 

Surface  water  flov^  ai\d  quahtywere  analyzed  using  standai"d  flow  equations  and 
hydi"olocjc  water  balance  relationships  (Loucks  1981  }_ 

Water-balance  models  were  conslmcted  by  Montana  Tunnels  ai\d  venfiedby  Ihe 
agencies  to  estimate  the  filling  tuns  forvaiious  pitconfigui^alions  ai\d  alleniativeS;  and 
to  predict  tlie  v^ater  quality  chai^acteiistics  of  Ihe  pit  lake  after  mming(Montai\aTi.innels 
2007)   Water-balance  models  are  not  ci^urently  calibrated,  bi.itcoi.ddbe  cahbi-aled 
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(venfiedl  oi\ce  miimi^  ceases  aiid  pit  lake  elevation  data  ai\d  pit  lake  v^ater  quality  data 
ai¥  collected   Tl\ee>astm^uncaLbrated  water-balance  models  should  be  considei^d 
screenmg  tools  that  provide  quantitative  i^esulls  to  support  conclusions  qualitatively 

Potential  surface  waler  qualilyin^acls  i^latedtothe  rniiie  ai^a.  ii\cludingthe  pit  lake 
aftermining  Ihe  tailing  stoi-agp  facility,  and  Iheivasle  rockstorage  ai^a^  weie 
analyzed  for ClancyCi^eelv  PenVai\  Creek  and  Spnng  Creels  as  ^pii^pnale   Sinface 
water  quahty  data  aiid  results  fi-om  analysis  of  unpaclr  were  evaluated  against  DEQ-7 
surface  water  quahty  staiidards  (DEQ  2006a),  or  against  SMCLs  contained  m  40  CFE 
Part  143,  if  no  DEQ-7  stai\dard  ivas  available    SMCLs  are  non-enfonzeable  guidelnies 
legulatrngcontaininai^lE  m  public  v^ater  systems  tliatn^ay cause  cosmetic  eftecls{such 
as  skin  or  toofti  discoloration)  or  aestlietic  effects  (such  as  taste,  odor,  or  color)  in 
drinking  water   Forlhepuipcse  of  Ihis  EIS^  acon^anson  of  surface  water  quality  data 
toSMCL  v^as  presented  iii  order  to  pi"ovide  an  evalua&on  Hiatuses  aconsistent 
benchinarf:forcon:^anson   This  bei^lmiaikn^aynotbe  appropnate  ftxunthe 
pei^pective  of  enfoivementbyDEQ  because  tl\ere  may  not  be  an  associated  public 
water  supply 

Clancy  Creek  Pen  YanCi^ek  andSpiingCieek  aie  classified  by  DEQ  as  B-1  sb^ams^ 
rrteaningthatbeneftcialuses  for"dnnkin^  ci^ilinaiy  aiidfood  prc<:es3ii"Lg{ after 
conventional  tieatnientjj  bathing  s^vimmin^  ai\d  reci^alioni  gj^oivth  andpi-opagation  of 
salmonids  and  aquatic  life,  ivaterfoivl  ai\dfurbeareis,  agicultuie  andiiidi^islnal 
purposes''  nuistbe  niaiiitained   Applicable  suiface  water  quahtystandai"ds  forClancy 
Creels  Pen  YanCieelv  and SpiingCieek include DEQ-rhun\an he aHhstandai-ds^  as 
well  as  acute  ai\d  chronic  aqLia&c  hfe  stai\dards_ 

StatLS&cal  ai\alyses  were  perfom\ed  in  the  evaluation  of  suiface  v^ater  quality  data   All 
values  that^vei^  below  detection  liim Is  v^ere  set  equal  to  one-half  tlie  detection  Inmt 
value  for  Ihe  pi^upose  of  stabstic  ale  valuation   Flow  rates  for  all  analyses  aie  presented 
inboftiajin  andcfe-  Concentrations  are  pi^esenledii\mg/L 

An  adveise  unpactis  defined  as  anin^acttliatieduces  available  flow  or  tliatmc leases 
theconcenlration  of  aconslituentinsi.irface  waler  above  Ihe  DEQ-7  standai"d   A 
beneftcial  impact  is  defined  as  aniinpacttliatincieases  available  floW;  or  that  decreases 
theconcenlration  of  conslituenis  insuiface  water^  tl\us  ui^roviiigsome  aspect  of  water 
quai\tity  or  quahty_ 

Ashoit-tem"Lin"pactis  defined  as  anin^acttl^atv^oi^ildlastnolon^rliianunlil  Ihe  end 
of  Ihe  5-year closui^penod   A  long-term in"p act  is  defined  as  an  m^acttl^at  would 
peisist  beyond  tlie  5-year  clcBi^ire  penod 
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3-7.2        Affected  Environment 

3.7.  Z 1     Wdia-  Quantity 

Flcnvs  m  Clancy  Citeki  PenYanCi^eek^  aiidSpiiiig  Creek  have  beenn^asi^ired  at 
several  suiface  water  mtmitonng  statLtms  forvaiious  periods  of  i^ecordsiiice  1934 
Figure  3.7-1  provides  tlie  locations  of  all  sui^Eice  watermoratonng stations  inlhe 
aiialysis  ai^a   Flow  characteiistics  for  each  sire  am  are  provided  in  Ihe  following 
sections 

CfanfvCreeJf 

Claiicy  Creek  15  a  sniall  perennial  stL^amflo^vingnoilhwest  of  Ihemine  piti  Figure 
3.7-1)   Elevations  ivitliui  tlie  Clai\cy  Creek  drau\age  b  asm  raiige  from  appi"oxin\ately 
VfBOO  feet  in  its  headivatei^  to  5^550  feet  atlhe  opei-abiigpeimitbom^daiy  Tl^eslream 
ongnatesfromspiiiigs  ai\d  liistoiic  imne  aditfloivs  appi"oxin\atelyl  mile  upsti^am  of 
the  Montana  Tuni\els  Mute  pit  in  a  steep,  c  onifer-foies  led  canyon  ^vitii  a  di-au^age  area 
of  ^pi"o>an:\alelyljOOO  acies    Thestreanicl^aiinel  is  flanked  by  wooded  andheibaceous 
npanan  areas  ^vi fti mo dei-ate  sinuosity  and  a  moderate  to  steep  gj^dient  (Montana 
Tunnels  2007) 

The  floorof  the  Clancy  Ci^eek  valley  bi"oadens  to^vidlhs  of  approximately  ?00  to  400 
feet  adjacent  to  the  mine  pit   The  ste  an\  channel  coui^es  throuej\  an^adow  ai^aandis 
flanked  wifti  an  alder  and  ^villow  fringe    FardierdoAvnslreami  an uni^amEd  ephemeral 
drainage  tiibutaiyenteiB  Ihe  nteadoivfromtlie  nortluvest   Flo^vs  from  ephemeral 
draina^s  into  Clai\cy  Creek  are  ^nerally  observed  di.iiii^gsno^vntelti'unoff  periods  m 
the  spiiiig  (Montana  Tunnels  2007). 

The  Clai\cy  Creek  channel  continues  tlii^ougji  abroadm?adoiv  area  doivnstream  of  the 
imiie  pit  C  lane  yCieek  begins  to  lose  flov^  to  gi"oi.indwateras  itfollov^s  its  couise  to  a 
confluence! VI tl\  Kady Gulch  ^proxuiiately  oiie-half  mile  downslreamof  flie  pit 
Duni^g  drou|j\t  yeai^;  flo^vs  inClancyCi^eekbehveen  the  mine  and  Kady  Gulch  have 
ceased  dining  late  summer  and  thi-ougli^vintermonflis  [Montana  Tunnels  2007) 

FloAvu\Clai\cy  Creek  has  beenireasured  attwosuiface  walern\onitonng  stations  [SW- 
Ib  ai\dSW-16Bi  Surface  water monitoiing station 5 W-lb  is  located  |ust  dov^nstieam  of 
G\e  mine  pit;  monitonng  station  SW-16E  is  localedl  nule  dov^nstieam  of  the  pit  and 

about  oi\e-half  mile  doivnstreamof  theconfluei\ce  of  Kady  Gi.dchivifl\Cl  ai\cy  Creek 
(Figure  3.7-U   Flow  has  been  nieasuied  quarterly  since  19E6atstalionSW-ltHB;  flow  at 
station  5W-16  has  beenmeasui^d  [niLyinteiTnittenflyfl^om]992  flllx^ugJ\  2003 
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Flow  mClaiicy  Creek  IS  generally  higl\est  duim^  lale  spring  and  early  ai^unmer  (May 
thii?u|J"Ljune^  wlienrain  Eu^dsnowrreltcontribule  to  runoff   Flov^  generEilly  deci^ases 
thi-ougliout  Ihe  remainder  of  tlie  year   Flov^  atmonitoiiiigstalionSW-lbE  railed  h'on\ 
0  ^m(0cf5jtol,27^  gpm[?B5cfs]forlhel936  to  200^  penod  of  record    Tlie  average 
flow  for  all  measmtmenis  atstalionSW-lbfl  was  251  gpmlO  5b  cfsj^Montaiia  Tunnels 
2007) 

Flow  at  station  SW-lb  v^as  nteasi^ired  several  tunes  during  the  period  1992  througli 
1994,  once  m  1995  aiid  oi\ce  agau\in2003_  Measui^dflov^s  rai\gpdfron\0  gpin(0  cfsjto 
1;333  ^n\^2  ^ycfsj   Tlie  average  floAV  for  all  ineasi^irentenlB  wastn^^  fl'i^(1  ^^  ^^) 
Montana  Tunnels  eslmmles  tliat  tl\e  long-teiTn  annual  average  flov^  mClancyCitekin 
the  vicinity  of  the  inuie  pit  is  about  100  gpin(0  22  cfs)   Thel-in-^-yeaiuttumpenod 
f]owforClancyCi¥eknearsl:ationSW-16  ivas  estunatedto  be  6^732  gpin(15  cfs) 
(Montana  Tunnels  2007). 

PeaYanCvGek 

PenVanCreekis  a  sniall  ephemeral  and  intermittent slie am  ftiatboi-deis  the  waste  i"ock 
storage  area  onlhesoutluvestside  of  tlie  mine  site  and  along  tlie  southern  side  of  tlie 
exis  ling  mine  facilities  (Figure  3. 7-U    Tlie  Pen  Y  an  Creek  channel  joins  SpnngCreekvia 
SpnngGulchnear  the  soi^itinvest  comer  of  Ihe  opei^abngpemntarea    The  i^aclies  of 
Pen  Y  an  Creek  and  Spnng  Gulch  tliat  cross  the  Wood  Chute  Flab  facial  out^vash  have 
no  defined  channel  and  no  observed  flo^vs    Eleva&onsivitliinthe  PenYanCieek 
drainage  i"angp  ft^om  approximately  5,600  feet  in  its  lieadivateis  to  appro^mately  5^200 
feet  at  tlie  confluence^vitli  Spnng  Gi.dch   Much  of  Ihe  di"aiiia^basinof  PenYanCieek 
consist  of  exisbng  waste  rock  piles    AdiS  ft"oni  Ihe  histonc  WasliingtonMine 
dischai^ge  mine  water  into  tiie  Pen  Y  an  Cieek  channel 

Di^uingbase  flov^  conditions  in  October  2002,  tiie  PeiiYan  Creek  channel  showed  a 
small  amount  of  floAV  ongmatrngupstitain  of  tiie  Washnigton  Mine  site  near 
monitonng  station  P^'C -01  {13  gfiin|0  0033  cfs]}  The  channel  gained  floivneai^  station 
PYC-02(5^m|0  011  cfejtr  Ihsn  lost  flow  at  station  PYC -03  12  ghmfO  0045  cfe]lbefoie 
disappeaiingenlii^ly  mtlie  histoiic  mine  tailing  piles  between  stations  PYC-03  and 
P\'C-04   At  station  P^'C -04,  adiveisionpipe  discliaifed50  gpni{011  cfs)  of  walerto  a 
dryslieambed   The  dischaifp  pipe  ^peaitd  to  collect  flow  ft^om  several  adits  at  the 
head  of  tiie  WasliingtonMine,  routing  tlie  water  ai^oi^ind  the  mine  was  le  and  tailingi 
pile  aitas  to  dischai^ge  at  station  PYC -04    The  quantity  of  flo^v  at3tationPYC-05  was 
sumlai^  to  PYC-04  [42  gpm|0-094cf5lJ     Farther  doivnsQe  am,  Ihe  Pen  Y  an  Creek 
channellostfloivatstalionPYC-06(4  4  gpm  |0  009Ecfs]^  and  then  disappeai^d 
enbi^ly,  appai^enfiy  mfilti^atingtothe  underlying  glacial  oi^itwashcolluvium  and  local 
groundwaler  system  a  short  distance  douiisti^amof  PYC-06 
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Actunpaiison  of  flows  at  selected  surface  waters  tations  inthePenYanCitek  di^aina^ 
forbothbEise  flow  [October  2002)  ai"LdhigJiflow{JurLe20O3}i:ondititnTS  is  provided  in 
Table  3.7-L  These  data  suggest  there  aie  siiiiilanties  inboftiflow  itejmes    Most 
channel  flo^v  uifiltL-ales  to  grouiidivater  at  station  PYC-06 


TABLE  17-1 
SURFACE  WATER  FLOW  DATA  FOR  PEPJ  VAN  CREEK 

M  easuring  Lck^dr 

D^« 

0ctDi]Ed-l&2002                  |unE3,2003 

PYC-Cl 

1-31D0OS3)                              197(0.0441 

PYC-&2 

5(0-011)                                 J03(ail) 

PYC-a3 

0(0)                                           0(0( 

FYC-CI4 

50(0-11)                                3E2C0OS5) 

PYC-Oti 

44(Daafla)                  is7(0-44) 

Note   FId^v^  presenteii  in  gallom  per  minute   Convenian  Id  mint  feet 

per  s^ond  ^  cfs )  presented  in  p  ai'entliese? 


Spring  CrffiJf 

The  ongji\  of  Spnn^Cieekis  aseiies  of  spiin^  located  about 2  5  miles  eastof  tlie 
MontEU\a Tunnels nuJl  site    The  creek tlienflov^s  a  distEU\ce  of  about 3  imles  toils 
confluence  ivithPiicldyPear  Creek  at  the  toAvnof  Jeffeis  on  Cityr  Montana   Flows  in 
SpnngCitek  Eut  typical  of  aspnng-fedstreEunand  gpi"Lei"allyrangebet^veen449  gpm(l 
cfsl  and  1,79^  gfiin[4  cfe}  Typical  flo^vs  in  Ihe  perennial  section  of  Spiiiig  Creek  VEuy 
seMonally  aiidi^isuEillyiiicreEise  toivardthe  late  sumnwr  aiid  f all  monlhs  as  latent 
g^^uiidwaler  i¥char^  ft-om  snoivmelt  leplenishes  the  springs  fromalar^  upu^dient 
basils  aiea(22  square  inile  area  above  Coitnn|DSL  1985]}  LEUfp  rEunevenls  produce 
little  flow  VEulabihty  m  the  stL^am^  bee  ause  the  oiigm  of  the  spiiiig-fed  stitam  is  iii  a 
long  broad  valley  of  deep  gravel  tliat  i^adily  assimilates  lEUfp  piecipitation  events  to 
gi^uiidwaler  ?a\d  attenuates  the  effects  of  storm  rLinoff 

Flows  mSpiiiigCieek  have  been  measured  attivoinonitoiingstabons{5W-3  EindSW- 
3A]  (Fi^fB^^l).  Tliecunentsuiface  walermonitonng  station  for  SpiingCieek[S  W- 
3A)is  about  2;500  feetdownslreamof  tlie  ongjnof  tlie  fiistspiingp  onSpiingCieek 
Due  to  access  issues  involving  lEind  o^vneisliip,  tl\e  onginal  monitonng  station  on 
SpnngCi¥ek[SW-3)  was  moved  V^-nule  upslreEui^to  its  present  location  in  mi  d-2000 
Measuredfloivs  at  upsti^am  station  SW-3  A  are  typically  less  IhanfloAvs  atdo^vnslreEui\ 
station  5W-3j  mcsthkely  because  additionEd  spiingp  pi"oduce  a  gaming  stieamtlii^ougji 
the  louver  section  of  tl^eci^ek  [Montana Tuniie Is  2007) 

Measured  flo^vs  at  SpiingCieek  station  3 W-3  rai\gedfron\0  gpm[0  cfet  to  3^630  ^m 
(B09cfEldmii-Lglhel«3E6  to2000peiiodofrecoi-d   The  average  flow  atstalion5W-3  for 
all  measuren"tents  duraigtliis  period  of  itcord  was  1^70  gfim[2  S3  cfsj   Flow  at3piing 
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Creek  stab  on  SW-3Aim\gpdfromO  ^m(0  cfs)toe21  S^m[l  S3)cf3  duim^  the  2000  to 
2004  peiiod  of  recoiii  The  avera^  flov^  atstattonSW-SAforaUmsasurerrents  dmii\g 
the2000  to2004penodofi¥coriiwas507^m(]  13  i:fs)(Montai\aT\iimel5  2007) 

Montana  Tunnels  maintams  apunq:  station  on  louver  5pnn^  Creek  to  divert  1,000  gjn\ 
(2  2  cfs]  of  suiface  waterformu\e  operations  The  point  of  divei^ionis  ^pi"oxm\alelyl 
mile  downsb^amof  5talion5W-3A 

3.7.Z2     Wata- Quality 

Water  quahtycondibons  for  Clancy  Creek^  PenYanCieek,  and  SpnngCieek  have  been 
measi^ued  at  vaiious  Iccadons  and  at  vanoi^is  lin\essii\ce  1934    Figure i7-lpii>vides 

the  locations  of  all  suiface  water  monitonng  stations    A  discussion  of  water  quality  Is 
pr  0  VI  de  d  in  Ihe  foil  01  ving  sec  lions  for  each  drainage 

Clancy  Cve^ 

In  ^neral.  ClancyCi¥eke>dubitE  goodivater  quality  in  Ihe  area  of  Ihe  niine;  even 
thoi^igji  thei¥  IS  some  effect  ft-omhistonc  adit  di^ainage  mti^oduced  into  the  creek  at  ai\ 
upslreamlnbutary  location   Claiicy  Cieekwaleris  soft  to  moderately  hai^divifti 
coiitspondingl 01 V  levels  of  dissolved  solids,  total  alkahnity.  andmstals,  andnear- 
neutL-alpH    On  avera^.  the  ntetals  coi\cenlrations  ^pearto  behigjier  whenlheflo^v 
volun"tei5  lov^eru\  August  throu^  Apiil  (Montana  Tuniie Is  2007]    Water  quality  of 
Clai\cy  Creek  has  been  pen  odic  ally  monitoi^d  at  station  5  W-1 6  aiidSW-ltnE  (Figure 
17-1) 

Asummary  of  selected  water  qiiaLly  data  collected  at  monitoring  stations  SW-16  and 
SW-16B  IS  providedinTafale3.7-3ai"LdTAfe37-3  i^speclively   Tlie  concenti-alions  of 

n"tetals  msetDEQ-Zsuiface  water  quahtystai^dai^ds  for  human  heallhi  except  for 
cadniium{atstationSW-lb)and  ai^emc  (at  station  SW-16B  J  which  have  sonttunes 
exceeded  tlie  stai\dai^d   Thecoi^centi^aUons  of  cadmium^  copper,  ai\d  lead  (station  5  W- 
16^  aiid  cadmium,  copper,  lead,  andziiic  (station  SW-16B)  have  sonielmws  exceeded 
theDEQ-r  acute  or  chronic  aqiiabc  water  quaLlystaiidards-  Theconcenlrations  of 
nianganese  have  exceeded  Ihe  SMCL  at  boftimonitoiing  stations    It  is  generally  not 
uiiusualforsuiface  walerflo^vingtl"Q^oi.igii  areas  of  hi gji miner alization  to  exhibit 
vailatLons  in  metals  concenti^ahons^  especially  duiiiighigl^flo v.?  events  characten^edby 
elevated  tuitudily 
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TABLE  17-2 
SURFACE  WATERQUALITYDATAFORCLAPJCy  CREEK   ATSTATIOPJ  SW-lfi 

N  u  mh  £f 

cf             H  esn"     MinimMn     M  axiinuin         A  A             AC            _„  _, 
—           1                                                                                                                                            bH  LL 
Ssmples                                            1                                                           1 

PH 

5 

NC 

67           1             S 

1           - 

- 

1    0-5-S-5* 

SC 

5 

201_6 

131                      212 

- 

1 

1 

T3S 

3 

a7 

2              1            14 

1 

- 

1 

TDS 

o 

^ 

138 

133           '           142 

1 

- 

500* 

TDtil  HaxdiiEts 

4 

?B 

95 

104 

1 

- 

- 

Snliate 

4 

41 

3fi 

*? 

- 

- 

250* 

Aisbhk  TR 

2 

-*CiCi5 

<i  0D5        I        4  005 

0  34 

0-15 

001 

CidimamTR 

1 

0-000 

0006 

0  000 

D  00209 

D  00027 

0-005 

Copper  TR 

o 

^ 

<I01 

*a-Di 

<0  01 

D  01374 

0  00917 

1         1_3 

LetdTR 

o 

^ 

<0  0125 

*01 

0  02 

0  07957 

0  00310 

0-015 

Uflji^uuze  TR 

o 

^ 

0  25 

0-13           ,          0  37 

- 

- 

005* 

ZiuTR 

2 

OOO 

0-D£                     D  00 

011:^3 

OriTTS 

zo 

Notes 

AH  concentratici  ns  are  in  rnOh^mns  per  lit#r  exc  ept  pH  l^tand  aid  pH  uiuis  t 

t  =Lez?  til  ail  de  tec  ben  limit  v^lo^  ^vere  ^etto  onf-hilf  the  iiet»tici  n  linut  ior  *n  ?  tabs  tic  *1  c  aknl&bDiis 

*  =  SMCL 

A  A  =  DEQ-7  uzute  t^uatir  lii#  stand  ai'd  baied  on  i^S  iiig/L  d  f  haidness  ts  appi'dpn^ 

AC  =  DEQ-7  chrcimz  aquatic  life  stand  ard  tased  on  AS  nig/L  of  liaidnesB,  ai  appiispnato 

HH  =  DEQ-7  smf  ace  IV  at#i  standai-d  for  human  lie  *lth 

-  =  Nd  DEQ-7  niuufint  al  3 1 and  aid  0  r  SMCL  is  available 

rJC=Notcalculated 

5C  =  Specific  conductivity 

5MCL=  Second  aiy  miximani  CO  ntanunuit  levol 

TR=  Samples  analjGEd  follawmg  a  "to hi i^eco voratlo"  d]go3 don pm cedure  1  DEQ-7) 

TSS  =Tot*lsn5ponded  solids 

TDS  =  Total  flis solved  solids 

Shaded  Cell  =  Co  ncenti  ation  exceeds  one  ernuie  DEQ-7  stand  uds^  or  the  SMCL 
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TABLE  17-3 

SURFACE   WATER  QUALITY  DATA  FOR  CLANCY  CREEK   AT  STATION   SW-16B 

NumbEd~af          -.                    u--                   »_*■                         ■»                     u-                     KHor 
1              Meai"       Miranun     Maam^n         A  A                AC                 curi 

PH 

73 

NC 

61 

92 

- 

- 

6  5-5  5* 

SC 

74 

13? 

121 

402 

- 

- 

- 

TSS 

24 

11 

2 

41 

- 

- 

- 

TDS 

P            3ft 

121 

57 

2fi7 

- 

- 

5M*- 

TatalHudiiHE  s 
CaCO 

57 

az7 

19  6 

167 

- 

- 

- 

SnUEite 

58 

39 

20 

■■-- 

- 

- 

250*- 

AiTeiiu:  TR 

37 

<i  00323 

<0CICI3 

0  015 

0-34 

015 

0-01 

C  adimuni  TR 

37 

<l  00057 

-<IDDD1 

0D04 

0  00171> 

0.00024 

0O05 

CopperTR 

34 

-*012S 

<0CICI1 

0D6B 

0  01171 

0-00753 

13 

LeidTR 

1            37 

-4.00&6 

<9aa3 

ao7 

0  04>411 

0  00250 

0O15 

Mai^aneEeTE 

^            28 

0_^5 

DflQ? 

2.4 

- 

- 

0-05* 

ZmjzTR 

35 

<0  051 

<1D1 

a2i 

010200 

0 10200 

20 

AH  coibzenti  Fitid  ns  u«  mmill^runs  per  liCer  exc  epi  pH  l^taiid  aid  pH  uiuts  k 

a  =Less  tlioii  det«  bonlinut  vafaiK  ^vere  ^et  to  onf-hilf  the  detettui  n  linut  ior  all  Etibstu  *1  c  ilcnlibDiis 

*=  3MCL 

A  A  =DEQ-7*Eute  i^uatir  liie  Etand  ard  bas^d  onB2  7n^L  DihudnesE,  as  appnspnate 

AC  =  DEQ-7  chrcnuz  aquatu:  liie  ^taiid  aid  based  Dn  82  7  n^/L  of  hudsess^  as  ^^piapiiate 

HH  =  DEQ-7  Eiui ac  e  IV  at#i  Etaiidaid  for  hunrL&rL  lifi*lth 

-  =  Nd  DEQ-7  muTifinr  al  3  tand  ard  0  r  3MCL  is  available 

NC=NotcaIciaated 

SC  =3p«i±ic  CO  ndiuztiFity 

5MCL=  Sec  D  nd  aiy  nnaxinmDi  CO  ntaiiuTLULt  levol 

TR=  Samples  aiialjoed  folloivuig  a  "to tal i^eco v#i abl&"  di^ hon pio cedui^e | DEQ-7> 

TSS  =T[st*lsTi5p#nded  soMe 

TDS  =  Total  dissolved  solids 

Shaded  Cell  =  Concentration  exceeds  diu  or  nuie  DEQ-7  s  land  aids,  or  the  SMCL 
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ClEU\cy  Creek  15  clMsifiedbyDEQ  as  aE-l  sti^anx  ineaiiingtliat  beneficial  uses  for 
''druikmg  culinEuy  and  food  processing  [after convenlionaltL^almerLtV  bathing 
s^vumning  Emdi^eci^abon.  ej^oivth  andpi-opagation  of  saLnonids  aiid  aquatic  life, 
waterfowl  and  fui^beai^eis^  aejiculture  aiid  industrial  pi^uposes    must  be  inEuntained. 
Existing  water  quaLly  in  Clancy  Ci^eek  IS  such  tliat  some  of  Ihe  beneficial  uses  ai^ 
iinpaii^d   As  ai^esult;  Claiicy  Creek  is  listed  onlheDEQ  303(dJ  list  for  iirq?autdwatere 
The  specific  uses  tl\at Clancy  Ci^eek  does  not  support  are  aqualic  hfe^  gii^^vtli  aiid 
propagation  of  SEdmomds.  and  dnnkmg  water  The  pi"obable  causes  of  in"paim"Lentare 
contanunalionby  vaiious  iretals,  chani\el  aiid  habitat  alterations,  and  siltalion  Tlie 
probable  soui^es  of  tl\ese  causes  are  agicultuit^  resouite  extraction (minu\g}  and  i"oads_ 

PeaYanCveek 

Coiifnthensive  surface  i  vaterquably  data  for  Pen  Y  an  Ci^eek^vei^  collected  atstatLons 
Fi'C-Ol.Fi'C-02.  PYC-04  andPYC-06  duinig  October  2002  ai-LdJune2003  to  suppoillhe 
Montana  Tunnels  Mine  Expansion  appbcation   Tliese  data  were  tlie  most 
coirpreliensive  ai\d  repi^sentative  data  set  for  Ihe  Pen  Yaii  Creel  drau^agepnorto 
lucent  mine  waste  i^eclamation  actLvities    Surface  ivater  quality  data  were  also  collected 
near  the  end  of  apipethat  discharges  water  ft^om  the  Washiiigton  Miiie  (station  PYC- 
04A1.  and  near  a  dischar^thatfloivs  througjitiie  upslreaintailni^  n\ass  (stalionPYC- 
04Bj   Asummaiy  of  selecled  waler  quality  data  collected  attiiese  surface  nwnitonng 
stations  ispi"ovided  inTablei7-4  Tliese  datamdicate  tliat  detectable  concenlrations  of 
some  n^tals  aitpresentiiiPenYaiiCreekupstL^amof  Ihe  Washington  Mu\e  (stab on 
PYC-Ol}-   SpecifKall/;  in  October  2002  station  PYC -01  e>dubited  detectable 
concentL-alions  of  ai^enic,  cadmium^  copper,  lead,  maiiganese.  andzuic    No  DEQ-7 
surface  water  standai"ds  weitexceeded_ 

Immediately  do^vns Ire ain  of  tlie  Washington  Mine  sile  at  station  PYC -02,  water  quality 
unpads  to  PenYai\  Creek  from  acidic  discharges  ai^dmiiie  v^aste  are  apparent   Data 
forcomn^onions  ai\d  physical  pai-ameteiB  attliese  two  monitonng  stations  indicate  that 
sulfate  ii\creasedft"on"L  7  to  453  mg/L;  ai\d  alkalinity  deci^ased  ft-om^^  to  34  mg/L 
VgliilepH  i^mained  neutral,  Ihecoiicenti^atLons  of  sonte  metals  inci^ased  to  levels  above 
DEQ-7  staiidards,  ii\pailicularcadmiun\  copper,  maiigai^tesej  andziiic    The 
WasliingtonMine  adit  pipe  dischaifp  at  monitoiing  station  PY'C -04  also  e>diibited 
elevated  concenlrations  of  aisenic^  cadmiun\  mangaiiesej  and  zinc  above  DEQ-r 
stai\dards  or  Ihe  SMCL^  as  appropilate 

ConcentL^alions  of  consbtuenls  further  downstream  at  station  PYC-06  were  generally 
lower  Ihan  atstatiDnPYC-04^  except  for  cadmium  ai^dzinc 


3-119 


Chapters 


3.7  SurFa«  Water 


TABLE  3.7-4 

SURFACE  WATER  Q  U  AL  ITY  D  AT  A  FO  R  PEN  YAH   CREEK 

AT  STATIONS  PYC-Ol^PVC-OiPYC-CM,  AND   PVC -W 

St^«i 

Ssmplf 

pH 

Aranc 
TR 

C  sdmruin       C  opp  ? 
TR        1        TR 

Lead 
TR 

Mn 
TR 

Zinc 
TR 

■h:-ci 

10-1*>-2DD2 

fi-5 

ooos 

0  OOQl       1        0.004 

0  011 

O-ft 

0  02 

■Yc-ai 

0-^-2003 

ND 

OOM 

<i  0001             0  002 

43  003 

f        <001 

0  01 

'YC-Q2 

10-10-2002 

7-2 

OOOo 

0  0427              0  02S              0  004 

4.d1 

171 

'YC-Q2 

ti--3-2003 

HD 

D036 

0-137               0-177        ■      0  030 

13  fl 

412 

'YC-Q4 

iO-141-2002 

73 

]          DZ41 

00012       .       <iOOi           <i)M3 

244 

104 

'YC-QAA' 

0-3-2003 

j     HD 

DISS 

<i  0001            -<l  001           <0  003 

182 

0  52 

'YC-Q^B^- 

0-3-2003 

HD 

D102 

0-143                0-14i5               0  02 

10  o 

451 

'YC-Qi\ 

10-1*>-2D02 

S 

□  029 

0  0033 

0  001        .     <i003 

on 

146 

^YC-Qfi 

6-3-2003 

- 

□  oas 

ooe 

0-00? 

<0  003 

1        4»B         r       18  3 

A 
A 

A 

- 

0  34 

0  00573 
0  00070      i 

0  0316S 

D470S2 

- 

0  3E:^3 

C 

- 

a.i3 

0-030J0 

0  OlS^S 

- 

0  337^3 

HH 

- 

fl-01 

0-00^ 

T_3 

D015 

- 

20 

SMCL 

6.3-S  J 

- 

- 

- 

- 

0  05 

- 

NolK 

An  conEcntratici  ns  axe  m  mmigmns  per  lit#r  exc  epi  pH  l^tand  axd  pH  uiuis  t 

Tlifi  aver^  total  h*idnM4f4nF#n  Van  Creek  IV  at  T  J  nig/L  |Montaiia  TunnelB  2007) 

a       =  Station  FYC -04 A  li  bcatedneai  the  end  oi  a  pipe  tliat  di^duige?  w  atei  ±n>iii  the  W  aflurigtci  il 

Mine 
b       =  3  t&tiDii  FYC-Offi  15  bcatediieai  a  di5 chaise  that  fid  ci/s  tlu'ougli  the  upttie  aiu  tuhngs  luai^ 
A  A  =DEQ-7  Bjzute  a^uatit  lii#  ttaiid  ai'd  baied  on  400  nig/ L  d  f  hudne^s  ts  appi'opiute 
AC  =  DEQ-"  chromz  aqnatu:  liie  ^tand  ani  tased  on  430  ing/L  oihaidnets  as  appii3pnat# 
HH  =  DEQ-7  tmi ac  e  IV  at#i  stand  aid  for  humin  he*lth 
Mil    =  Mangan^# 

-  =  H[sDEQ-7nmneiiral3t&nd&nior3MCL  is  available 
SC  =Sp«i±ic  CO  nduiztivity 
SMCL=  Second  aiy  maxmnnn  cd  ntamiiunt  lev#I 

TK  =  Samples  analysed  foUffiving  a  "to tal i^eco v#i abl&"  di^M hoii pm cedure { DEQ-7) 
SJiaded  Cell  =  Co  ncenti  ation  exceeds  one  o  r  nioie  DEQ-7  3  find  aids,  or  the  SMCL 
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EvaluatLon  of  the  available  flcnv  and  water  quality  data  forPen  Van  Citek  suggests  tlie 
ni^oiity  of  the  loadforcadiTui.iin^  copper^  nianganese,  zmc,  and  sulfate  occuis  bet^veen 
statLoiis  PYC-Ol  ai\dPYC-0?  ai\d  is  LlEly  associated  v^tlinmie  waste  situaled  at  the 
WasliingtonMins    In  addition,  the  ni^oiity  of  tlie  aisenic  load  occui^  bet^veen  stations 
P^'C-O?  andPYC-04  and  is  lil^ly  attiibutable  to  the  adit  pip^  dischaifp  to  the  channel  at 
this  location   Lastly,  tlie  n^tals  loadinsmface  water  generally  deci^ased  betiveen 
stations  PYC-04  andPYC-Ob    Flo^vsu^tliisieach  dftzi^asedbv  a  factor  often  and  loads 
of  aisenic  ai\d  manganese  decreased  by  a  factor  of  100^  suggesting  tl\at  pi^ecipitation  of 
iron  and  nianganese  oxides  andco-precipitabonof  ai^emc  occuis  Ihrougl^lhis  reach  of 
stL^am  (Montana  Tunnels  ?D0  7) 

In  sunm^aiy,  v^ater  quality  data  ft^om  nwnitonng  stations  located  u\  Pen Yai\  Creek 
dov^istL^am  of  the  WaslnngtonMineexlubitsome  exceedances  of  DEQ-rsuiface  v^ater 
staiidards  for  a  vanely  of  metals,  uicluding  ai^enic,  cadnnun^  copper^  lead,  ai^dzinc 
Mangaiiese  exceeds  IheSMCL    Pen  Yai\  Creek  is  classified  as  aB-1  stream  but  has  not 
been  listed  onlheDEQ  303(d}Lstforiirq?au¥d  water^  possibly  because  of  iS  small  si2e 
ai\d  u^temiittent  natuit  of  flov.? 

Spring  Cre^ 

SpnngCi^ekis  rechai^gedby  a  drainage  tl\atl\as  been  histoiically  affected  by  nun:^roi.is 
pluvious  mming  distuitaiKes  liiatpredale  activities  by  Montana  Tuniiels^  including  tlie 
AltaMountaui;  Muialx  Waslnngton^  and  Blue  Bird  mines  and  the  VMckes  5n"telter  area. 
Water  quahty  n:\onitoiiiig  has  been  conducted  on  a  quaileriy  basis  forSpiingCi^eek  at 
surface  water  stabons  5W-3  andSW-3A    Tlie  peiiod  of  recoi"d  for  data  collection  is  1964 
to2000forstalion5W-3  ai\d  2000  to  ?00b  for  station  SW-3  A.  A  sumniaiy  of  selected 
water  quahty  dataispi"ovidedinT5bfe3.7-5, 

Data  pro  vide  dm  Table  3. 7-5  indicate  IhatSpiiiig  Creek  contains  moderately  hai^d  to 
veiyhai"d  water  (maxunumhai^diiess  ofSrVing/Lj   The  concentrations  of  aiseniC; 
cadnnunii  and  lead  have  sometimes  exceeded  tl\eDEQ -7  sinface  water  staiidard  for 
humai^l^ealtl^msonte  samples,  and  Ihe  c  oncentraticms  of  cadmn^un^  copper^  aiidlead 
have  at  times  exceeded  eilhertl^eDEQ -7  acute  orchronic  aqualic  life  staiidard 

SpnngCitekis  classified  E-l  by  DEQ  ai^dis  on  Ihe  303(d)  list  for  imp  aire  dwaler 

Water  quahty  m  3piii"Lg  Creek  dcjes  not  support  aquatic  life,  growliu  and  propagation  of 
salmonidsr  and  dnnkingwater  Tlie  pi"obable  cause  forthe  listingis  dewatenng  habitat 
deg^dalion  and  alteration^  contaimnalionby  vaiious  mstalsr  and  degi-adation  of  tlie 
lipananzoiie  caused  by  agjicultui^,  imiung  ai\d  channelization 
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TABLE    3.7-5 

SURFACE  WATEn  QUALITY  DAT  A  FOn  BPniNG  CREEK 

AT  STATIONS  SW -3  AND  SW-3A  IDATA  COMBIIJED) 

Numbcf 
SanplES 

Meai^ 

MininEMU 

Humum 

AA 

AC 

HH 

PH 

Sf 

MC 

fi-2 

B 

-      1     - 

6^fl5* 

sc 

3£ 

492 

3d3 

774 

- 

- 

TSS 

27 

<10 

<HJ 

<10 

- 

- 

- 

TD3 

47 

3B7 

157 

603 

- 

- 

500*^^ 

TotilHudiifiss 

S6 

22? 

159 

377 

- 

- 

- 

SnU^ 

33 

171 
r  O  0127 

107 

360 

- 

- 

2S0*^ 

AnenicTR 

S2 

<I003 

a2; 

034 

B15 

0  01 

C  ^nuTini  TR 

B3              <1  DD125 

-*-001                 0  fflffl 

0  004^3      ■    0  00050 

0  005 

CopperTR 

31               <?0052 

<iOOi                  0-04 

0  03050      ■    0  01E04 

13 

L#adTR 

S3         o  aass 

<i  001                  0-07 

0  02J442     .    0  00i?14 

0  015 

Mar^aneteTR 

40                -<ID7^ 

-*005 

0-23 

1 

0-05* 

ZmrTR 

1          B2           ;        012 

0  04 

1          0^2 

0-24177      1    0-24177 

20 

Notes 

AH  conEentraboTtf  uc  m  mOligmns  pei  lit#i  exc  epi  pH  (^tfliid  ud  pH  uiuis ) 

a  =L^S5  til  ail  det«  ben  limit  v*1d^  ^v#re  ^etto  i>ii£-h*lf  the  iiet»tici  n  linut  iDi  *n  ?  tabs  tic  *1  c  aknl&bDiis 

*  =  SMCL 

A  A  =  DEQ-7  ijziite  a^uatir  lii#  Etaiid  ai^d  ba5€d  on  22^  nig/L  o  f  ImdncBa  ts  appro  pnife 

AC  =  DEQ-"  chromz  aquatic  life  stand  ard  tased  on  22fl  nig/L  oiliaidnets,  ai  appnspiiate 

HH  =  DEQ-7  Eiui ac  e  IV  at&i  stand  aid  for  liuirL&n  lifi*lth 

-  =  No  DEQ-7  niuneiit  al  3  tand  aid  a  r  SMCL  is  available 

NC=N[stcalcultfed 

SC  =  Specific  CO nductnTity 

TR=  Samples  analjoed  folloiving  a  ""to IbI i^eco verable"  di^ hon pio cedure { DEQ-7i 

TSS  =Tot*lEn5pended  solids 

TDS  =  Total  dissolved  solids 

Shaded  Coll  =  Co  ncenti  ation  exceeds  one  o  r  nioio  DEQ-7  stand  aids,  or  the  SMCL 
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3.7.3        Environmental  ConEequences 

3-7.3.1     Altemath/el-  NoAction  AltenaEive(L-Pitl 

Enviroiurentalconsequeiices  i^lated  to  suiface  water  quaiitity  aiidivaterqiiaLlyfor 
AlteniatLve  1  ai^  discussed  in  Ihef oil owiiigsubsectioiis  foreEuzh  of  Ihe  three  di-aiiiages 
mthe  mute  peiimtarea 

^Vafer  Quantity 

C/ajHy  CreeJiT 

The  1936  final  EIS  evaluated  pit  filling  after  muuiig  ai^dtlie  mipact  of  tl\e  nune  pit  on 
flo^vs  in  Clancy  Ci^eek   The  1936  final  EIS  concluded  tl\at  after  mirungopei-alions  cease^ 
the  nune  pit  would  be ^"L  to  fill  wiftiwaler  aiid  reach  equilibiiuincondilions  after 
several  centuiies    Tlie  mu\e  pit  would  not  fill  conq^letely,  and  there  would  be  no 
surface  water  disc haifp  ft"tnnthepit   The  final  EI5  also  concluded  tliatlong-tenn 
gi^uiidwaler  seepage  ft^omtl^e  Clancy  Ci^eek  drainage  into  the  pit  would  be  about  ID 
ann(0  02cf5)to90  QJm(0  ?  cfs)(D5L  1936) 

A  water-balance  model  to  simulate  Ihe  rate  of  pit  filling  and  pitlakeivaterquaLlyfor 
AlteniatLve  1  after  nunuig  was  conslrLictedbyMtn"Ltai"LaTi.innel5,  and  veiified  by  the 
agei^i^s  [Montai\a  Ti^innels  ?007j   For  Alteniative  1,  after  mining  ceases  r  flow  fii^m 
Clancy  Creek  would  not  be  usedtofilltl\eniu\epittocitate  a  pit  lake. 

The  model  pi^diclr  ftiatthe  pitlake  would  reach  equilibiium  almost  t^vo  centuries  after 
miningceases  attlie  5,b] 0-foot  ele vat on^  appi"oxin:\ately60  feetft-omftielo^vestnm  of 
thepit[5;670  feet}  Tl\e  pit  lake  atequihbiiumv^ouldnot  overtop  Ihe  pit  and  no 
surface  water  outflo^v  from  tlie  lake  v^ouldbe  ai\licipated   Thus,  the  pre  dieted  pit- 
fillingscenano  for  Ihe  L-Pit  mine  would  be  sumlar  to  what  was  pitviously  pit  dieted  u\ 
thel9E6fii-LalEIS  (DSL  1936) 

For  Al  tentative  1;  tlie  Clancy  Creek  channel  iiitlie  vicinity  of  Ihe  mute  pit  would  not  be 
excavated  byexpansion  of  tl\e  pit.  and  Ihe  fl  ow  re  gnwutClaitcy  Creek  would  not  be 
alteitd   Nourpactto  Ihe  Claiicy  Creek  channel  would  be  predicted  f  or  Altemabvel  u\ 
Ihe  foitseeable  future 

Acontingfiicy  channel  for  Clancy  Creek  would  be  constructed  in  the  existing  flood 
plaiii  away  ft"omlhepitlii|J"Lwallbythe  end  of  lhe5-yeai"closuitpenod   Tins  channel 
would  not  be  i.ised  unless  a futuitcomiection  between  tl\e  mute  pit  aiidthe  e^sling 
channel  develops    Abennwouldsepai^ate  Ihecontin^ncy  chaniiel  and  Ihe  mine  pit 
aiid  would  accommodate  maxunum flood  evenls  {such  as  the  100-year  flood)  aiid  limit 
the  potential  f  or  migi-alion  of  tlie  Clancy  Creek  channel  towards  the  pit 
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For  Al tentative  1;  acatastropliic  event  such  as  {l}lhe  probable  irLEixiiriuirLflood|PIv1F); 
(2)  geologjc  traiisfoimatLon  of  Ihe  lEmdscaperesulbiigfi-turL  a lai^ge  seismic  event,  or (3) 
a  large  mass  faili^ire  of  Ihe  pit  lii^Juvall  m  Ihe  vicuiily  of  the  Clancy  Ci^eek  could 
possibly  i^eroute  ClEincy  Creek  into  tlie  imrLepitsoirtetuns  in  Ihe  future    WliilepcBsible; 
the  likeliliood  of  suchalai^geeventis  considered  remote  uitlie  foreseeable  futuie[ one 
centuiy  orless)j  butliigjierfor  geologjc  tin^franies  (sevei"alcentuiies](Montai"La 
T\innels  2007)   If  such  a  lEUfp  event  ^vei^  to  occuT;  flow  entenng  Ihe  pit(Euinualized 
avera^  of  aboutlOO  gfiri  |0  22  cf3])ivouldnolongprbe  avEulable  to  Clancy  Creek 
doivnstLeain  of  Ihe  pit   Tlie  loss  of  100  gfim  flow  from  Claiicy  Creek  into  tlie  mute  pit.  if 
it  wei¥  to  occur^  would  be  anadvei^e  andlong-temtunpact 

Duiing  active  nuniiig  MontanaTunnels  would  continue  to  appropnate  anestmnatedSO 
gpm(0  11  cfs)to250  ^m(0  5b  cfs)  of  flov^  h"om Clancy Ci^eek  at  apou\t  of  diveision 
dov^nstL-eam  of  KadyGukh  from  September  15  to  May  15  eachyeai"  as  makeup  water 
fortlie  mill    The  induction  in  Clai\cy  Creek  flow  dmii\g  active  mining  would  be  an 
advei^e  and  short-tenninq? act- 
After  mming  ceases,  MontanaTunnels  woi^ildno  longer  iieed  to  appropnate  aiid  divert 
surface  waterfromClancyCieek  for  mill  makeup  water   Thei^fore,  50  giim[0  11  cfe)to 
250  ^m{0_56cfs)  of  flo^v  wouldbe  available  to  augjnent  existing instL-eamflov^s  in 
Claiicy  Creek^  assuming  Ihe  water  ngjils  are  not  used  for  ai\olherpuipose    The  intact 
to  water  availability  after  mining  ceases  would  be  abeneftcial  and  Ion g-teim  impact 

Par  Ym  Creek 

The  Pen  Y  ail  Creek  channel  v^ouldnotbereali^tedui\derAlten\ative  1    No  impact  to 
the  PenYanCi^eek  channel  IS  predicted  for  Altexnativel 

Duiingacliveminiiig  stom^floivs  and  iTJi^off  from  Ihe  waste  i"ockstorage  area  are 
routed  to  a  drainage  ai^dsedm^ntation  pond  system  in  Pen  Y  an  Ci^eek   After  mining 
ceaseS;  stoim  flows  would  mfilti-ate  to  uiideiiying  gi"oundwater   Nom^act  on  Ihe 
overall  flov^  regime  mPen  YanCieekis  predicted  for  Alternative  1_ 

^3ni§gCFak 

Dum^gaclivemmiiig  Vb^atertliatiscunentlycaptui^dbythe  tailing^  storage  facibty 
and  rec  oveiy  well  system  would  contmi^ie  to  be  used  as  makeup  for  the  mill   Follov^mg 
the  ^-yeai^closi^ire  peilod;  waterfromthe  tailm^^  storage  facibly  would  be  routed  to  a 
peivolatLonpondconstLucte  din  Ihe  reclamiedsoi^ilh  pond   Tins  water  would  Ihsn 
infiltrate  to  gi"oundwater  in  Ihe  SpnngGulch  di^ainage    Some  of  tins  waterivould  likely 
become  pait  of  tl\e  perennial  poili  on  of  Spring  Gulch,  which  begins  as  springs  about  2_5 
miles  east  of  Ihe  Montaiia  T\innels  Mu\esite    It  is  not  anticipated  tliat  the  additional 
groui^dwaler  would  have  a  n"teasui"able  effect  on Spnng  Creek  at  si^uf  ace  water 
nwnitonng  station  SW-3;  aiidnoinqjacis  toSpiingCi^eek  aie  predicted 
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Follcnvmg  final  i¥<:l?Qi\alion  and  establishment  of  vegetation  onihe  waste  i-ockstoi-agg 
aita  slopes  for  Al tentative  1;  tlie  5tom"ftvater  divereion  attlie  base  of  tl\e  south  side  of 
the  waste  rock  storage  area  would  be  filled  and  i^^zlauned^viftisoil  aiid  vegetation  to 
n\ab:h5uii"oundii"Lgtopogi"^hy  Anysi.iifacerunofffi^ointl\e  waste  rock  storage  area 
surfaces  would  Ihen  report  to  Ihe  di-auiagelcKaliondetennuiedby  Ihe  gi"adient  of  Ihe 
sun^oundin^  land  suifaces    Sorre  drainage  fi'omtlte  west  and  soi^iftisides  of  the 
i¥<:lain^divaste  rockstorage  ai^awoi^ild  report  to  5pnn^  Gulch  to  Ihesoutli  aiideast 
The  additional  runoff  would  mfilti^ate  to  gjT^uiidivater  and  would  not  have  a 
nieasi^irable  effect  onlfae  floiv  of  suiface  water  in  Spring  Creek  Noin^acls  toSpmtg 
Creek  are  pi^dicted 

Montana  Tunnels  maintauis  api.ui^  stabon  onlowerSpnngCreekto  divert  surface 
waterforuse  as  makeup  ivater  for  the  null   Aliens  ling  water  ngltls  pemntentilies 
Montai\a  Tunnels  topi^inq:  up  to  1^000  gj?in[?  2  cfs]  all  yearlong  ft^omSpnngCitek 
The  point  of  divei^ionis  located  approxunately  1  nule  dov^isti^am  of  suiface  water 
station  SW-3A   Under  Alten\ative  1,  the  appi"opnalion  of  water  from  Spnng  Creek 
would  contu\ue  during  ac live  nunuig   Tlie  conbi^ued  appi"opnalionof  up  to  1^000  ^m 
(3  ?  cfs)  from SpnngCi^eek  diguing  active  mining  v^ould  be  ai\  adveise  and  short-teim 
impact. 

After  mining  ceases,  the  ^pi"opnalion  of  1^000  gpml?  ?  cfs)  of  water  ft^om  Spring  Citek 
would  no  longer  occui",  and  the  addi&onal  water  would  be  available  f  or  otl\en.ises 
assuming  Montai\a  Ti^innels'  water  n^ils  are  not  used  for  aiiolherpuipose    The 
mci^ase  of  up  tol.OTO  gfim[2  2  cfs)  of  flow  in  3  piiiig  Creek  after  mining  ceases  would 
be  abei\eficial  andlong-teimimpact 

WstefOusiitv 

No  m"pact  to  suiface  water  quality  conditions  in  Clancy  Creek  ai^  aniicipatedfor 
AlteniatLve  1 

The  quality  of  surface  water  in  Pen  Y  an  Creek  has  been  unp  acted  by  histonc  mining 
activities;  as  discussed  infection  3  7?  ?    No  otl^erchangps  to  suiface  water  quality 
conditions  ii\PenYai"L  Creek  are  aiiticipatedforAllen^ative  1 

Histoiicall/;  mine  drainage  from  Ihe  Mmah  Mine,  Blue  Bird  Mine;  Washington  Mine^ 
and  EastAlta  Mute  adils  l\as  migj^tedto  groui^dwateruiSpiingGulchby  way  of  tlie 
facial  out^vashcolluvium  of  Wood  Chute  Flals    It  is  likely  tl\at  at  least  apoilionof  this 
poor  quality  groui\dwater has  e>Yres3edil5elf  as  si^irface  water  flov^  m  Spiiiig  Creek 
Under  Alternative  1 J  poor  quahty  mute  di^ainage  would  continue  to  intact  Ihe  overall 
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water  quality  condilioiEmSpiirLgCi^eek  [Table  3. 7-5]   Existu\gmine  drau^age  would 
continue  to  affect  water  qualityu^SpiingCitekinto  Ihefoi^seeable  future    Tlie 
deg^dalionofivaterqiiaHy  in Spnng  Creek  due  tohistom:  Hune  di^amage  would  be  an 
advei^e  and  long-teiTnm^act 

The  2006  Water Eesounzes  Monitoiiiig Report  indicated  Ihatthe  coi^centi-alion  of  sulfate 
in  Spiiiig  Creek  has  exhibited  a  steady  ii\crease,  ran^jng  from  100  to  irSmg/L  pnorto 
1997to200to350n:L^L  since  IciciytMontaiiaTuimels  2007)    The  SMCL  for  sulfate  is 
250  mg/L    In2002-2005f  the  avei^gp  c  oiicenti-alion  of  sulfate  u\  tailings  stoi"agf  facility 
seepage  was  623  mg/L[Iv1ontai-LaTi.innels2007j    Tlie  200b  Water  Res  ounzes  Moratonng 
Report  indicated  liiatihe  ti^end  of  iiicreasmg  sulfate  concenlrations  ^viftilurte  atSpnng 
Creek  smfac  ewaler  station  SW-3 A  con^esponds  to  similar  ti^ends  tlii-ougli  time  at 
gjT^uiidwaler  monitoiii\g  v^ells  G W-5  andGW-S  ivhich  ai^  located  dov^^gradient  of  tlie 
tailings  storage  facdilyaiid  south  pond  (Montai\a  Tunnels  2007) 

Similar btnds  mu^ci^affuigconcenlration  overtime  v^ere  noted formangaiiese  atlhe 

SpnngCi^eksuiface  waterSW-3A   Forexairple,  the  average  coiicenb^ation  of 
manganese  fortlie  ]9S4-19E5pit-minii"Lgbasehi\e  peilod  was  0  03  mg/L    The  average 
niangaiiese  concenlrationu^ci^ased  toO  04^  nig/L  [average  for  1996  to  2000},  and  then 
mci^ased  agam  to  012  mg/L  [average  for  ft-om  2000  to  2004)    TheSMCLfor 
n\anganese  is  0  05  mg/L 

For  Al tentative  1;  tlie  concenlrations  of  sulfale  and  maiigaiteseut  Spring  Citekwoi^dd 
likely  ren\au\  atcuirentlevelS;  or  possibly  continue  tomci^ase  duiiiig  active  mming 
After  Ihe  5-ye ai" closure  pen od,  all  seepage  ft^omtlte  tailing  stora^facilityv^oi^dd  be 
rouled  to  apeivolationpond  aiid  gi^oi^indwater.  and  lhenmigi^atetowai"ds  SpmtgCi^ek 
The  concentL-alions  of  si^ilfate  and  nianganese  v^oi^dd  likely  tenq:  or aiilyincitase  in 
SpnngCitekm  response  to  this  addibonal  flow  aiidload,  as  discussed  below 

The  tailmgs  stoi-agp  f  acdily  would  conHiiue  to  seep  as  long  as  the  tailmgs  n"Lass 
contim^ied  to  consoLdate   Seepage  v^ould  continue  topenzolate  to  gi^oundwater  The 
amount  of  seepage  would  vary  v^tli  time  (Montana Tunnels  200r}_  Seepage  flows 
associated  ^vitl\  tailings  consoLdationv^oi^ddbe  about  ISl  gpm{0  40cfs)tl\e  5"'  year 
following  cess  all  on  of  mmingaiidivould  decrease  to  120  gpm|0  27cfs)by  Ihe  10"'  yeaiv 
15  gjnn(0  03  cfsjbytlie  25"'  year^  aiidnearlyzei-ofloivby  Ihe50"  yeai",  when  the 
tailings  would  likely  be  fully  cons  oh  date  d(Montai"LaTuni^ls  2007)  [See  Sections  6; 
Groundwater) 

Becai^isethe  rate  of  seepage  ivould  decrease  Avitl\  tune,  it  is  anticipated  tliat  the 
concentL-alion  of  sulfate  and  mangaiieseut  surface  ivater would  also  eventually 
decrease   Tlie  futui^  concenlrations  of  sulfate  and  maiiganesem  Spring Citekcaii  not 
be  quantified^  but  aiiyuicreases  mthe  concenh-alion  of  sulfate  ormangaiiese  wouldbe 
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teirqDorEuy[ decades}  Tlie  increase  mthe  coi^centt-alion  of  sulfate  or  inangaiiese  woi^ild 
be  an  advei^e  long-leiTnm"pact 

3-7.3.3    Alternative?-  Proposed  Action  Alternative  (M-PrtJ 

Environirentalconsequeiices  i^latedto  waler  quai^tity  ai\d  water  quaLly  for 
AlteniatLve  2  ai^  discussed  in  Ihef oil OAViiig subsections  for  each  of  Ihe  three  di-auiages 
mthe  inuie  peiimtarea 

C/aiHy  Cre^ 

For  Al  tentative  2;  approxurmtely  1^300  feetof  Clancy  Creek  channel  mthe  vicinily  of 
the  M-Pitwould  be  excavated  anditmoved  duiiiig  expansion  of  Ihemme  pit  I  Figure 
Z3-2)   The  flowi^gjnis  inClancyCi^eek  would  be  allei^i  andtlie  stitam  channel 
Tvouldbe  i^routed  ai"oi.ind  Ihe  noiUnvest  side  of  Ihe  mine    Excavation  and  i^emoval  of 
];300  feetof  the  existing  ClaiicyCitekchanitel  would  be  aii  adveise  and  long-teiTi\ 
impact 

The  expansion  of  the  mine  pit  v^ould  reduce  Ihe  si^uf  ace  ivater  catchment  are  a  for  the 
Claiicy  Creek  draina^  by  about  23  acres  mthe  iinn"tediate  ai"ea  of  tlteM-Pitimne   The 
average  annualized  loss  of  flov^  mClaiicyCreekasscciated^vilhlhe  23-acre  induction 
m  calclmtent  would  be  aboi.it  ^  2  gpm  [0  011  cfs}{MontanaTuimels  2007)   TIk  loss  of 
5  2  ^n\(0  Oil  cfs)  of  flow  to  Clancy  Creek  would  be  an  advei^e  ai\d  long-term  impact 

Diguing  ac live  imnmg  up  to  tl^maximuin  design  floiv;6j 732  gpm|]5  cfsj)  of  waterin 
Claiicy  Creek upstL^am  of  Ihe  M-Pit  would  be  conveyed  u\  a  pipe  {lr200  feet  long}  and 
open-flo^v  channel  [600  feetlong)  system  around  tlie  iiinof  tlie  pit  to  a  location  ]ust 
dov/nsti^am  of  Ihe  pit   Tlie  mtakeslrLictui^  would  be  located  on  Clancy  Ci^eek 
approximately  500  feetft^omtlie  edge  of  Ihe  mine  pit   The  6;732  ^m(15cf3)  design 
flowcoiiesponds  to  tl\el-in-5-year  flood  event  [Montai"LaTi.innels  2007)    Stoimflo^vs 
gjeaterlhan  6.732  gpmllS  cfs)  would  spill  ii\to  Ihe  mine  pit  and  would  be  nianaged  as 
nnii\e  v^ater   Forexan^le;  tlie  1 -m-20-year  flood  event  was  estmnated  to  be  71^308  gpm 
(IbO  cfs]    Duiiiig  Ihe  l-in-20-year  flood  event;  65^076  gpin{14^  cfs)  would  floAviiito  Ihe 
pitratherlhaniiiClaiicy  Creek  Tl\e  potential  loss  of  floAvs  to  Claiicy  Creek  greater 
thanb;732  gjnn(15  cfe)  would  be  anadveise  aiid  short-term  impact 

The  Claiicy  Creek  divemonslTQctui^  would  re qiiii^  maintenance  duiiiigtl^e 
operational  and  post-mmmgpeilod  to  remedy  potenlialpi"ob leu's  Ihatiiiclude  a 
decrease  m  flow  perf  oimance  [cloggjiig  due  to  Irash  or  sediment},  failuit  of  Ihe 
divereionresulling from stoiTn episodes,  slrLictui"al  materials  failure  of  Ihe  diveisLon^  oi" 
dama^  to  Ihe  diveision  from  instabilities  (Montaiia  Tunnels  2007) 
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Duiuig  active  Dnidiig  MontanaTunnels  would  continue  to  appropnate  aneatunatedSO 
^n:\(0  11  cf5jto250  u?n"L[0  5b  cfsj  of  flov^  fii^ni Clancy Ci^eek  at  apou\t  of  divei^ion 
dov/nsti^ani  of  Kady  Gulch  for  use  as  nmll  n:\akeup  water   Tlie  induction  of  50  ^m 
(0  11  cfslto  250  ^Tn(0  56  ck)  of  floivm  Clancy  Creek  duiiiig  active  nnuiiiig  would  be 
ail  adveise  and  short-teimurqs act- 
After  mining  ceases,  MontanaTunnels  woi^ildno  longer  appropnate  50  gjnn(0  11  cfeHo 
250  ^m{0_56i:fs)  of  flo^v  from  Clancy  Ci^ek  Tins  flow  would  be  available^  assummg 
the  water  nghls  ait  not  used  for  another puipcse    The  addibonal  50  gpm(0  11  cfsjto 
250  ^m{0_56i:fs)  of  flo^v  wouldbe  abei^eficiallong-teimiirqDact 

After  munng  ceases,  apoiton  of  Claiicy  Cieekivouldbe  diveiled  into  the  mute  pit  to 
forni  a  pit  lake   A  hydi"ologic  water-balaiice  model  to  simulate  Iherate  of  pit  filling  for 
AlleniatLve  2  was  constructed  by  Montana  Tuniie  Is  and  verified  by  the  agencies 
(Montai\a  Tunnels  2(MJr)_  Tlie  model  predicted  tliattlie  pit  lake  after  mining  would 
leacheqiulibnum  at  elevation  at  5^625  feet,  about  25  feet  below  ftie  elevation  of  Clancy 
Cieek  TheequiLbnunielevationforAlteinalive2  (5^625  feet)  is  aboutlS^tlngJier 
thai\  for  Alternative  1  (5^610  feet^  ftus  is  due  to  hitter  inflows  totlie  pitfromClancy 
Cieekand  tailings  storage  facihty  surf  ace  iTJiiofffor  Allen^ative  2    The  model  indicated 
that  Ihe  tint  to  fill  was  a  function  of  tlie  amount  of  flow  diveiled  ft"omClai^yCitek 
Fillingof  the  mine  pit  v^thivater  would  be  e>Yected  to  continue  for  about  ttvo 
centuiies  assi.iinmg225  gpin[0  5  cfsjinflov^  ft"om  Clancy Citek  aiidup  to  several 
decades  longpr  assuming  0  gjnn(0  cfsJ  inflow  fromClaiicyCreelc  Waler  diverted  into 
the  mine  pit  would  no  longer  be  available  to  Clai\cy  Creels  but  would  instead  rechai^ge 
gi^uiidwaler  m  the  SpnngCieek  di^ainage 

No  suiface  water  outflov^  ft"om  ftieM-Pit  lake  to  Clancy  Citek  would  be  antii:ipalEd  at 

the  bntethe  lake  loaches  equilibnum 

The  actual  flow  rate  and  volume  of  Clai\cy  Creeksi^ufaceivatertobeusedto  augjnent 
pit  filling  was  not  explicifly  staled  by  Montai\a  Tunnels  iii  tlie  operating  peiTrit 
application  and  depends  on  a  number  of  factoid  tl\at  include  seasonal  vaiiations  inflow, 
assessntent  by  Montana  Tuniie  Is  of  its  existing  water  ngJitS;  consideration  of 
dov/nstieam  v^eflai\ds  suppoit,  and  agpiicyteclinicalu^put  for  various  alternatives 
(Montana  Tunnels  2007t_  Montana Tuniie Is  cuiiently  holds  water  nglils  for2j244  gpm 
(5  cfs]  at  a  point  of  divereion  onClai\cy  CreekupsQeamof  tlie  pitivitl\  a]ai\uaiyl  to 
December  31  peiiod  of  i.ise  and  piioiity  date  of  1S72 

For  Al tentative  2;  acatastropliic  event  such  as  11}ft*e  probable  maxiinuinflood(PIvlF); 
(2)  geologjc  transfonnation  of  Ihe  landscape  resulbiigft-om  a lai^ge  seismic  events  oi'{3) 
a  large  mass  failure  of  ftiepitliigliv^all  m  Ihe  vicmily  of  Claitcy  Creek  could  possibly 
leroute  Clancy  Ci^eek  into  the  mine  pit  sometiine  mtlie  future    Wliile  possible,  tl\e 
likelihood  of  such  a  large  event  is  considei^d  remote  in  the  foresee  able  futuiefoiie 
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centuiy  orlessX  butliigjierfor  geologjc  tiirefr?Qi"es  (sevei-alcentuiiesjfMontaiia 
T\iiinel5  ?007j   If  such  a  lEUfp  event  ^vei^  to  occuT;  flow  enteimg  Ihe  pit[EmrLualized 
avera^  of  about  100  gfin  |0  22  cfs]]  wouldnolongprbe  avEulable  to  Clancy  Citek 
dov/nstieani  of  Ihe  pit   Tlie  loss  of  100  gjunfloivfi^omClaiicy  Creek  uitotlie  muiepitj  if 
it  wei^  to  occuTj  would  be  an  advei^e  and  long-term  unp  act 

Approximately  3;300  feetof  tl\e  existingPen  Van  Ci^ek channel  would  te  covered  ivith 
waste  i"ock  under  Alternative  2    ThePenYanCieekdi^aina^  would  be  realigned 
alx^und  the  base  of  tiie  extended  waste  i"ockstoi"age  aiea.  and  Ihe  re  all  gied  channel 
would  convey  a  portion  of  Ihe  waste  rcckstoi-agp  ai^asuifacestomT^vaternjiioff 
di^inng  operalionff  ai\d  after  minuig ceases   Tlie  PenYai^Ci^eeki^aLgjiment  would  be 
desigjiedto  serve  the  sane  function  as  Ihe  present  chani^el;  tliatis,  typical  sire  am  flov^s 
would  mfiltL"ale  to  theundeilyu^gcolluvium   The  i^aLgiied  channel  v^oi^ildnotbe  hiied 
andivouldbeconstructedmthecolluvium  of  Wood  Chute  Flats  to  alloivinfillration  of 
storniv^atermtotlie  gj^^uiid  ivhich  would  i^charge  groundivater  Tlie  covenng  aiidloss 
of  Ihe  exislli^gPenYanCi^eek  channel  would  be  anadveise  aiidlong-teiminqDact 

^magCFeek 

Dum\gaclivenimmg  surface  iTJi^off  would  be  captui^d  across  Ihe  mine  site,  and  Ihe 
lecoveiyi  veil  system  would  be  pi^inqDedmimsdialely  doAvngi^adient  of  the  south  pond 
wl\en  additional  ivater  IS  needed  for  the  mill   Thecq^tult  and  use  of  suiface  runoff  has 
occun^d  over  Ihe  previous  20  yeais  of  mming  and  has  not  n^asui-ably  affected  the  flow 
m5piii"Lg  Creek  No  impacts  to  flov^s  m^piiiig  Creek  are  ai\licipated  duiiiig  active 
mining  as  a  result  of  using  suiface  rLinoff 

Montana  Tunnels  maintains  apuirp  station  onlov^erSpnngCreekto  divert  surfaze 
waterforuse  as  n\akeup  ivater  at  Ihe  mill   An  existing  ivaterngjils  penrat  entitles 
Montai\a  Tunnels  topunq:  up  to  1.000  gpm(2  2  cfs)  all  yearlong  ft^omSpni\gCi¥ek_ 
The  point  of  divei^ionis  located  approxunately  1  nule  dov^nsti-eam  of  suiface  water 
station  SW-3A_  Under  AHeiTiatLve  2,  the  appi"opnalion  of  water  from  Spnng  Creek 
would  continue  during  ac live  minuig   Tlie  conlli\ued  appi"opnalionof  up  to  1^000  ^m 
(2  2  cfs)  from SpnngCi^eek  di.mi\g  active  mining  would  be  ai\  adveise  and  short-temi 
imp  act- 
After  mining  ceases,  tl\e  divei^on  of  1^000  epm[2  2  cfs)  of  v^aler  ft^omSpiingCi^eek 
would  no  longer  occui",  and  the  additional  water  would  be  available  f  or  otl\en.iseSr 
assuming  Montana  Ti^innels'  water  ngjils  are  noti^isedfor  ai\olherpi.iipose    The 
mci^ase  of  up  to  1.000  gpm[2  2  cfs)  of  flow  in  Spiiiig  Creek  after  mining  ceases  would 
be  abei\eficial  andlong-teimm^act 
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Water  Ousfitv 

C/aiKy  Cre^ 

The  e^avation  ai^dremovEd  of  the  C  lane  yCitekstit am  channel  and  conslrLiirlion  of 
planned  divei^ion  stractures  EmdconstLiictedslreEunchEmnels  in  Ihe  Clancy Ci^ek 
drainage  uiider  Al tentative  2  would  lil^ly result ui  atenq^oi-aiy  incitase  insoilercsion 
ai\d  associated  load  in  total  suspended  solids  (TSS)  to  Clancy  Ci^eek  dunngihe 
constractLonpeiiod;  even  if  best  management  practices  ^vei^  utilized   The  potential 
mci^ase  inTSS  canitotbe  qiianbfied  and  depends  on  the  effectiveness  of  best 
nianagen^ntpracbces    The  inqjactwouldpereistunlilie vegetation  of  the  ai^awas 
coiTfilete.  Tl\e  temporary  increase  mT5S  duiiiig  the  conslruc  lion  pen  od  would  be  an 
advei^e  and  short-tenn  inq? act- 
After  M-Pitminiitg  ceases,  apitlake  wouldbeejnto  foim  The  pit  lake  would  i^ach 
equilibiium  atelevabon  at  5.625  feet  about  25  feetbelov^  tl\e  elevation  of  Clancy  Creek 
As  with  IheL -Pit lake^  no  suiface  water  outflow  ft^omtlte  pit  lake  is  anticipated   No 
impacls  to  surface  water  quaLly  in  Clancy  Ci^eeki^lated  to  the  pit  lake  after  mining  ai^ 
anticipated 

The  Montana  Tunnels  Mineivas  permitted  to  be  itclaintd  as  apitlake  inl986_  The 
1936  final  EI3  stated  liiatit  woi^ddbe  dif&cultto  acci^irately  predict  Ihe  water  qiiaLlyin 
the  pit  attlie  Imie  Ihe  pit  lake  reached  equiJibnuin{sevei"al  centuries  after  inmingj   The 
final  EI3  speculated  liiatthe  pitwould  likely  contaii\  acalcium-magnesRun-sulfate  lype 
water witl\  apH  beloiv  7  0  (DSL  19S6)   Pitv^aler  was  expecledto  contaii\ 
coi\centi"alions  of  iroiv  mangaiiese,  ai^dzin:  betiv'eenO  5ing/L  and  several  miHig-ams 
perLter   Coiicenti^ations  of  alumuium^  cadnnunx  copper^  and  lead  ivei^e>^ec led  to 
rangp  bet^veen  afe^v  liui^dredtlis  to  afewtentlis  of  a  milhg-am  per  liter 

Water  quahty  monitoiiiig  m  the  miiie  pit  duiiiig  the  last  20  yeai^  of  operation  has 
shoAvnIhs  water  qiiaLly  to  be  better  liianpi^dicted  in  tl\el9E6  filial  EIS    However^ 
residual  coiicentL^alions  of  cyanide  (up  to  0  042  mg/L}have  been  detected  intl\e 
tailin^^  stora^  facdily  seepage  and  ai^  due  to  use  of  cyanide  inlhemiUingpi-ocess  for 
2  yeai^  for  Ihe  penodl«3E6  to  1966  [Montana Tuniiels  2007]   Ahncst  all  cyanide  use  in 
the nulliiig prccess  was  disc ontinue din  1988- 

Table  3.7-6  provides  asi^unmaiy  of  water  quality  for  the  M-Pit  lake  after  mmin^  attl\e 
equilibiium  elevation 5^25  feet  and  acon"paiisonof  tl\e  anticipated  lake  ivaterquaLly 
to  DEQ-rsuiface  water  quality standai"ds  aiidthe  SMCL_ 

Based  ontl\e  analysis  above,  tlie  pi^dictedpiElake  water  qiiably  would  ireetDEQ-7 
surface  water  qiiably  staiidards  Theconcenlration  of  mangaiiese  would  exceed  tl\e 
SMCLj  ho^vever;  the  M-Pitlake  would  not  be  a  public  wafer  supply^  and  no  outflow 
fi"om  tl\e  pit  to  suiface  water  IS  anticipated  to  occui"_ 
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SUMM  AR 

TABLE  17-fl 

PROPOSED   ACTION 

YOFM-PITLAEE    WATERS 

PredictecTM -Pit Lake 

Water  QuBlity  at 

Elevation  5,635 

3UALITY1 

PBTBmeter 

DEQ^SurFaceWBter 
Staido-d^orSM  CL 

pH                                                                                   7-5 

d  5-B  5^ 

C  alumni                                                       50-07 

- 

M^ii#Eiaiii                                                  13  Ci 

- 

Sodium                                                          9.7 

- 

FotKssinm                                                   13-99 

- 

SnlfLte                                                          95.9^ 

250* 

Chloride  Img /I)                                          3  25 

- 

Fluonde                                                        0  21 

4 

Nitiate+Nitrite                                            0  27 

10  HH 

Cyanide,  htil                                           O-ODOH 

0  0052  AC 

AiEenic                                                         0DC4 

QDIHH 

C^mium                                                  D-CDai5 

OOOD^Z  AC 

CDppei                                                         OD06 

0  01fl7  AC 

Iron                                                                OlS 

0-3*- 

Lead                                                             0  002 

0  00*>7  AC 

Muif^uicic 

0145 

fl05^ 

Silver                                                          0  OOlO 

0  013  AA 

Znu                                                              0  DIS 

0-  2516  AC 

NolK 

^  Cokiilated  forthe  tiiue  ^Trhirhtlie  pil  re  aches  equilibmini  at  elev^hon  5,^25 

An  coibzenti  atid  ies  axe  iil  nulligmns  pei  Mei  exc  ept  pH  l^taiid  aid  pH  uiuts ) 

TliebweEt  applit  able  DEQ-r  3  t&M  ard  oi  SMCLis  Eliflivn 

-  =  No  DEQ-7  namf nc  *1  Etand  aid  orSMCLii  Bvulable 

*=SMCL 

A  A  =  DEQ-7  uzute  a^uatit  hie  ttaiid  aid  based  on  24D  nig/L  d  f  luxdneES  ts  appro  piute 

AC  =  DEQ-"  chromz  agnatic  hie  ^tand  aid  tased  on  240  ing/L  oihaidnets  as  appiispnate 

HH  =  DEQ-7  Eini ac  e  IV  atei  ttandaid  for  humarL  lie*lth 

SMCL=  Second  aiy  maxinmni  CO  ntainiTLULt  level 

Shaded  Cell  =  Co  ncenh  ation  exceeds  one  o  r  nioie  DEQ-7  s  tand  aids,  or  the  SMCL 
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For  Al tentative  2;  tliere  could  be  alentporary  iitcrease  in  soil  erosion  aitd  associated 
loadmTSS  toPen  YanCitekdunn^  activities  related  to  chaniiel  realignment  even  if 
bestinaitagementpi-actLces  ivere  utilised   The  potential  increase  mTSS  caimotbe 
quantified  and  depends  ontlie  eftecliveness  of  be3tinai\a^inei\tpi"a:tices  used   The 
imp actwouldpei^isti^inblie vegetation  of  the  ai^aivas  complete    The  teirporaiy 
inci^ase  uiTSS  duimg  the  conslruc  lion  pen  od  v^^ouldbe  ai\  adveise  and  shoil-teim 
impact 

^tfing  Creek 

Sumlarto  Altentalivelr  Ihe  concentrations  of  sulfate  ai\d  maitganese  in  5pnn^  Creek 
would  likely  i^emain  at  200rlevelS;  or  possibly  continue  toinci^ase  duiiiig  active 
mining  Aflerthe  5-yeai" closure  peiioi  all  seepage  fi^omtlte  tailing  storage  facility 
would  be  i"ouled  to  apeivolationpond  aiidto  grouiidivater  Seepage  would  Ihen 
migi"ate  to^vards  Spring  Creek  Theconcenlrations  of  sulfate,  manganese^  aiidu-onin 
SpnngCi¥ekwoi.ild  likely  tenqjoi-anlyinci^aseuM-esponse  totlie  additional  flow  and 
load,  and  ftten  later  decrease,  as  discussed  below 

As  tfie  tailmg^  continue  to  consolidate,  the  seepage  rate  would  decrease  aiidthe  flow  of 
seepage  tlii^oi^igii  tlie  peivolation  pond  would  deci^ase  It  is  ai^ticipatedtliatthe 
concentL-alionff  of  sulfate  and  some  metals  |inangai\ese,  ii^on)  in  suif  ace  v^ater would 
also  decrease  somelmie  aflerthe  tailu^g^coicolidale  The  future  coiicenti-alions  of 
sulfate  and  liiese  metals  inSpnngCreekcannotbe  qiianlified,  but  any  increases  inflte 
concentL-alion  of  sulfate  or  these  metals  would  be  teirporaiyf  decades  J  The  mci^ase  in 
theconcenlration  of  sulfale  or  these  metals  v^oi^ildbe  anadveise^  long-term  impact 

3.7.3.1    Alternatives-  Agency  Modified Altandive 

Environmental  consequeiices  i^latedto  waler  quai^tity  ai\d  water  quably  for 
AlteniatLve  3  ai^  discussed  f  or  each  of  tlie  Ihree  drainages  in  Ihe  miiie  peiimtarea 
Environmental  consequeiices  for  Alternative  3  are  sumlai^  to  environmental 
consequences  for  Alten\ative  ?,  except  as  noted  in  tl\e  following  sections 

An  open-flov^  channel  ivould  be  constructed  arouiidthe  M-Pittl"Latv^oi.ild  resemble  tlie 
pi^esent  Clancy  Ci¥ekchani"Lel(Fjgure24"2}_  Tlie  goal  would  be  to  create  a  stable 
stL^am  channel  Ihativould  convey  up  to  thel  ii\20  year  return  pen  od  ?4  hoi^irstoim 
event   For  Alternative  3^  all  floivmClai^yCi^eek  less  dianthe  desigjifloivivould 
contribute  to  sti^amflow   The  desigjiwouldincoip orate  an  overflow  structure  so  liiat 
any  flows  gre  ater  titan  tlie  desigii  flow  would  be  diverted  uttotlie  miitepit 
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AlteniatLve  3  would  resi^ilt  m  u^alerlong-lennflmv  availabJily  in  Clancy  Ci^eek 
(eslunated  Emnualizedflow  of  100  gfini|0  22  cfeDcomparedto  AlteiTLalive2_ 
Alten\atLve  3  would  nuUgate  ftie  potenbal  adveree  lorLg-leimm"pacts  to  flow  identified 
for  Alteinabve  2 

Par  Ym  Creek 

The  envu^onmentalconsequencesforv^aterquantLlyunderAlteinabveS  are  siinilai^to 
theenviroiin^ntalconffequeiices  discussed  for  Alternative  2 

Spfing  Creek 

The  envu^oruTientalconsequen:esforv^aterquantilyunderAlteinalive3  are  siimlai^to 
theenviroiin^ntalconsequeiices  discussed  for  Alternative  2 

CFdffc^  Creek 

For  Al  tentative  3;  Claiicy  Creek  would  not  be  diverted  into  thenunepit  aftermining- 
Con^Eued  to  Alteinative  2^  less  water  would  be  avEulable  for  dilulionii\tl\e  pit  lake 
The  concentL-alions  of  mcBtconstituenlsiittltepitlEike  afternuniiigfor  AlteiTiative3 
would  be  shgltdy  111 |j\er(  average  14  pen:ent  increase!  lelative  to  Alteina&ve  2_  Tdlle 
3.7-7provides  a  summary  for  tlie  Einlicipated  pit  lake  v^ater  quality  after  mining  for 
Al tentative  3 

Based  ontlte  above  anal}:5iS;  tlie  pi^dictedM-Pitlake  waler  qualitywouldnieetDEQ-7 
surface  water  qiiahty  staiidards  piiortoreachiiigequilibnum  ThecoiKenlration  of 
manganese  woi^ild  exceed  Ihe  SMCLr  however^  the  pitlake  would  not  be  apubJic  water 
supply 

For  AllematLve  3;  Montana  Tunnels  woi^ild  collect  operational  ^oclieimcal  data  and 
conduct  testing  on  matenal  ft"om  Ihe  laybackreqiin^d  to  construct  Ihe  pr  op  csed  Clancy 
Creekcharmel    These  data  would  help  to  assess  and  coiitct potential  water  quality 
issues  related  to  acid  rock  di-aiiiage  and  the  potential  forn^ab  n:\obillty_ 

ParYanCr^ 

The  envii^onmentalconsequeiKesforv^aterquahty  uiider  AlteniatLve  3  ai^siimlarto 

theenvironn^ntalconsequeiices  discussed  for  Alternative  2 
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TABLE  17-7 
AGENCYMODIFIED   ALTERNATIVE 
SUMM  ARYOFM-PIT  LAKE    W  ATER  0  U  ALITYi 

Prolidd  H  -PitL^e  W^cr 
PadiJieln                        QualTty  at  Elevation  5^625 

DE0-7SurfKeW^n 

pH                                                                                             7-5 

4i5-G5^ 

Cilcnmi                                                               5S-d4 

- 

MkgneEiimi.                                                                      22.91 

- 

SDEiiiuti                                                                11-3  D 

- 

PotiEimm                                                           17-42 

- 

Sulfate                                                                 112  3S 

250* 

Clikiide(ms/1)                                                  4.0? 

- 

Flucmde                                                                0  25 

4 

Nihate+Nitrite                                                    0  33 

10  HH 

Cymide.  ht&I                                                   0  00031 

0  0052  AC 

AiE#mt                                                                0  005 

OOIHH 

Codmiiim                                                          0-OOOli] 

0  00052  AC 

Copper                                                               D  00^4 

0  01fl7  AC 

Iron                                                                       0  24 

0-3*- 

Lead                                                                    0  0022 

0  O0O7  AC 

Man^uiese                                 j.                        0 151 

0  05* 

Silmr                                                                   0  0021 

0  DIS  AA 

Zuu                                                                                        0  012 

0-  251*>  AC 

Netes 

I  CalzTiIated  for tli£  tnue  ^ivhir lithe  pitreach^  eqiuIibuaDi  at ^levibon  5  625 

An  coiLzeiiti  atid  ies  ai'e  iil  imEigrtrns  pei  lit#r  exc  apt  pH  l^tand  aid  pH  uiuts  | 

Tlifibwett  applitabl&DEQ-73t&M&ni,  orSMCLis  Ehoivn 

-  =  No  DEQ-7  nom&nc  *1  Etasd  ai'd  orSMCLii  avulable. 

*=SMCL 

A  A  =  DEQ-7  uzute  a^uatit  lii#  ^taiid  ai'd  bai€d  on  240  nig/L  d  f  hudness   u  appi'dpiute 

AC  =  DEQ-"  chi'omz  aquatic  liie  ^taiid  aid  ba^ed  on  240  ing/L  oiliaidnets  ai  appi'opnato 

HH  =DEQ-7Emiaceivatoi  Etandai-d  for  human  lie  Ulh 

5MCL=  Seen  nd  aiy  maxmniDi  CO  ntaiuinuLt  levol 

^h^j^y^^jg^  =  Co  ncenti  ation  eKceeds  one  o  r  luoie  DEQ-7  s  tird  iid?^  or  tlie  SMCL 
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^tnng  Creek 

For  Al tentative  S;  MontEma  Tunnels  wcxild  conduct  ai\  operational  venficationprogr^i^'L 
to  monitor  tailings  stoi-agp  facility  seep  a^  quaLly  aiid  pit  lake  water  quality  dumtgthe 
3-}^ar  closing  period  to  venfyrestunates  of  seepage  and  pit  lake  waler  quality  provided 
mthis  EI5    Tlie  operational  veiificationprou^aimvould  include  qiiarteily  n^a3i.iren"tent 
of  flow  from  the  tailings  stoi-agp  facility  combined  drains  andflov^  into  tltenunepit 
Water  quality  5 an"ples  fi^omtlte  combined  drams  ai\d  pit  lake  v^^ouldbe  collected  using 
thelaboratoiy  aitalytical  list  provided  m  Table  3.6-3  and  pcBt-miningpit  lake  elevations 
provided  in TAIeZ2-3  Flov^  and  water  quality  data  would  be  con"pai¥d  to  model 
pi^diclions  pi^esenteduttliis  E15  to  veiifynto del  results  ai\d  screen  for  field  conditions 
that  vaiyfi"om  model  pi^dictions  by  ntoi^thanlO  percent   The  models  v^ouldbe 
cahbi"ated  using  operational  data   The  caLbrated  models  would  be  re-iTJii  aiidif 
necessaiy.  pit  water  or  tailnigs  storage  facility  seepage  would  be  nianagpd  orlreated;  as 
appropilate 

Attlie  end  of  Ihe  5-yearclosui^  period  Montana  Tunnels  would  breach  tlie  souftipond 
]u\er  and  bi.iiy  tlie  soi^iftipond  only  if  pond  v^ater  quality  ireels  DEQ-7stai\dai^d3    If  the 
operational  venfication  pr  ogr^^"Lii"Ldic  ate  d  tailings  stoi-agf  facility  seep  age  v^as  v^oree 
than  pi^dicted  111  tins  EISj  tlie  pond  liiier  would  not  be  breached  and  tailings  storage 
faciJily  seep  age  would  continue  to  be  puirped  mto  Ihe  pit  orti^aled,  if  necessaiy 
Additionally;  tl\erecoveiy  well  sj^lem  would  be  operated  to  pre  vent  nugr^ti  on  of 
contanTU\ai\ls  m  groundwater 
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3.8  Wetlands 

The  lu^acb  toxvetlandr  itsoumes  fitun  penruHirLg  Ihe  Montana  Tunnels  Mine  were 
discussed  u"L  tlie  19B6  filial  EIS  i^inder hydrology  onpa3elV-4    This  section  discusses 
the  wetland  i^esources  ivitliui  tlte  Montana  Tunnels  Mine  study  area   Vv^daiids  aie 
lands  tL-ansitional  betv^een  ten^stnal  aiid  aquatic  s]^tems  aiid  are  defined  as  ai^as  tliat 
ai^muiidaled  orsatui^ated  by  surface  or  gj^oi^indwater  at  afreqQen:y  and  duration 
sufhcient  to  support,  and  that  under  nomialcuvumstances  do  suppoil;  api^valence  of 
vegetation  typically  adap led  for  life  111  saturated  soil  conditions    "iF-^tlands  generally 
include  swanqDS,  fens,  maishes^bogp^  andsiimlai^  aitas  (U  S  Coi^s  of  EngjiieeiB  19E7)_ 

3.8. 1        An^  as  M^hods 

The  study  area  boundanes,  souKes  of  mfoiTnation.  andmetliods  of  analj^is  for  the 
v/edandresouives  ait  summaiized  below. 

AndygsArea 

The  propcBede>^ansion  of  the  Montana  Tunnels  M-Pitiiivolves  distuitance  uifrontlie 
Claiicy  Creek  and  Pen  Y  an  Citekcatchmenls    Theit  aie  no  existing  ^vetlands 
associated  witl\  Pen  Y an  Creel;  buttlie  di^aina^  was  evaluated  for  a  potential  wed ands 
mitigation  site   The  study  aie  a  for  the  inventoiy  of  existing  ^vedaiids  was  Ihe  expansion 
aita   The  study  aita  for  potential  v^edands  nubgabonaitas  included  the  cuntnt  and 
proposed  expanded  pemntaie  a  aiid  other  possible  sites  above  and  below  Ihe  Montana 
Tunnels  Mine  site  111  tlie  Clancy  Creek  aiidSpiiiig  Creek  drainages 

Infonndior  Sources 

l^STECH  (Montana  Tmiiiels  200  7]  completed  a  V*tlandslnventoiyEasehne  Report  to 
detemune  tlie  pi^esence  of  ^vetlai\dsii\  August  2003  and  July  2004  foil  o^ving  methods 
described  in  Ihe  1^87  V^tlandDehiiealionMaiiual  [Environmental  Laboi"atoiyl9S 7) 
The  Coi^s  ofEngiieeiB  conducted  afield  veiification  of  the  pr  op  csed  expansion  aie  a 
on  June  21j  2005_  V\fetland5  deteimined  tobejunsdictional  by  Ihe  Corps  of  Engineei^ 
ait  regulated  puisuant  to  Sec  lions  404  and  401  of  Ihe  fedei"al  Clean  Water  Act 

M  ethods  of  Andyas 

The  types,  locations;  characlensbcSj  and  sizes  of  wetlands  ^veit  evaluated  and 
con^aied  for  each  alteinalive_  The  potential  to  successfully  cie ate  wetlai\ds  ivilhiii  tlie 
sante  di"aii\ag^  that  provide  similar  u'edaiid  functions  to  Ihe  ^vetlands  Ihat  would  be 
lost  because  of  the  M-Pit  Mine  Exp  ansionivas  also  analyzed   Weliands  mibgalion 
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ntethods  aiid  ratio  [ai^a  of  created  ^veliaiids  to  ai^aof  destroyed  ^vetlands  J  were  also 
corrpared- 

3.8.2       Affected  Environmari: 

V^daiids  pi"ovide  habitat  to  plants  and  EuiuriEds.  protect  tl\e  quality  of  suiface  waterby 

impediTLglhe  ei"03ive  f oives  of  movrng water  ai^dtL^appmgsediirient  aiid  associated 
pollutEu^ls,  assist  Ihe  pi^uifK  alion  of  surface  water  and  gjT3ui\dwaleri¥sourceS;  maintain 
basefloAV  to  suiface  wateis  tiirou^d^  gi"adual  release  of  stored  floodwateis  and 
gi^uiidwalei;  and  provide  a  natural  means  of  flood  conti^ol  tlii"ouej\  the  absoiplion  and 
stora^  of  ivaterdunngliigii-runoff  peiiods    The  exis  ling  wetlands  wiliui\  the  Montana 
Tunnels  Mine  site  liiatwouldbelostdue  totlie  M-Pit  Mine  Expansion  ^vei^  descnbed  aiid 
dehiieated,  andtlie  i^si^dts  ^veit  provide dii\tl\e  V\fedai\ds  Invei^toiyBaselineCepoil: 
piwenled  by  \-VESTECH  (Montana  Tuni\els  2007) 

Claiicy  Creek ^vetlands  thatv^oi^ddbe  lost  ai^pim^anly  pali.islnnesci'ub-slii'QbfPSS) 
aiidpalustniK  foi¥st(PFO}^vitl"Lsn"Lall  areas  of  paliistLii\eemei"gent(PEM) wetlands 
based  on  the  classification  of  CoVb?ai"din  and  otlieis  {19r9)_  Tlie  ]-to4-foot-^vide  Clancy 
Creekchaimel  is  ii^cisedl  to  2  feet  deep  except  for  a  short  sec  lion  where  it  is  has  a  4- to 
6-foot  incised  channel    Wateris  1  to  6  incites  deep  [in  August)  over  a  generally  u^avel- 
lined  channel   Inlhesegirent  of  Clancy  Ci^eek  proposed  to  be  c^tuitdby  tl\eM-Pit 
MineE^ansioUj  the  channel  is  classified  as  nvenne,  upper  pei^emualivith  a  gj^velly 
uiiconsoLdated  bottom  [R3UB]  )   Below  the  mine  e>^ansion  ai^a^  Clancy  Creek  loses 
flow  aiid  becomes  inleiTnittentin  dryyeai^ 

Drumntondivilloiv  and  Bootli  willow  domiiiate  Ihe  overetoiy  of  Ihe  scnib-shrLib 
wedaiidtype    Underetoiy  species  vaiy  wilh  moisture  regime  wettest  sites  contain 
beaked  sedge,  bluejointreedg-ass,  and  redtop^  while  diyer  sites  contaiiimore  Kentucky 
bluegi-ass  and  common  bmotliy. 

Two  palustLiiie  forested  types  occui"  along C lane yCitek   Tlie  quakiiig  aspen  type  is 
pi^esent  adjacent  to  the  existing  mine  pit  and  is  dominated  by  qualong  aspen  and 
thinleaf  alder.  Redtop  and  Kentucky bluegi^ass  ai^  common  underetoiy  species 
Upslreamof  tlie  imnepit;  tlie  valley  nairows  aiidconifeiB  are  tl\e  prevalent  ovei^toiy 
species   Engehnaimspnice  ai\dDou|jas-fli^  dominate  a  mixed  undei^tory  of  shrubS; 
^■asseSj  andforts-  Pi-ominentuiidei^toiy  species  ii\clude  red  raspbeiryr  Ihmleaf  alder^ 
Bebhs  willoWf  redtopj  blue]omti^eedgr^s.  and  common  hoisetail 

The  palustnne  emergent  type  has  margmal  v^etiai\dcharactenslics  and  is  dommatedby 
heibaceous  species,  iiicludiiigKentuckv^bluegi'ass,  common  timothy  Baltic  itjsIi; 
common yan^oiv.  and  Nebi-aska  sedgp 
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V^liaiid  fuitftLoiis  aiid  values  for  Clai\cy  Creek ivei^  evaluated  usingtlie  Montana 
l^d?Q-LdAs5essn^ntMetl-Lod(Ber^ui-Ldl999}  Attaclm^nt  A  to  the  V\^tlarLds 
Mitigation  Plan piep are d  by  WE5TECH  provides  the  i^esults  of  the  wetland  fuiiclions 
aiid  values  assessnisnt  [Montana  Tunnels  2007}  Clancy Ci^eek^vedaiids  rated  higji  for 
general  ftsh/^Lquatic  habitat  flood  attenuabon  production  export/food  chain  support, 
ai\d  gi"tn.indwater  discharge/iecharge    Using  a  foui^c  ate  goiy  ranking  system  [I  tlii^oi^igii 
IVr  witlil  beu\ghighest}r  Clancy Cieekwedaiids  ranked  aCategoryll 

3.8.3        Environmental  ConEequencss 

3.8.3.1     Altemctivel-  Ho  Action  Alternative  (L-PiU 

V^dai^ds  were  notevalualeduitl^e  19E6  filial  EIS  because  no  wetland  i^esources  wei^ 
expected  to  be  inqjacledby  thepi-oposedpropct   Mming  over  tlie  last  20  yeaiBr  which 
v/ouldcontmue  as  pail  of  the  L-Pit  under  Alternative  1;  has  had  ii"Ldii¥ctm"p acts  to 
Claitcy  Cieekivetlands  by  de<:reasing Clancy Cieeksuif  ace  v^aterfloivs    A  small 
volunie  of  water (estunated  at  10  to  90  gpminthe  1936  final  EIS  for  Montana  T\innelsH 
DSL  ]9Bb)  would  contmue  to  be  lost  due  to  seepage  fron:\ Clancy  Ci^eek  alluvn^imto  die 
L-Pit  It  IS  not  kno^vii  if  die  seepage  lost m  tins  reach  of  Clancy  Creek ivould  help 
lechaife  a  louver  reach  of  Clancy  Creek  or  would  be  lost  to  groundwater  that  flov^s  into 
the  pit 

The  Claiicy  Creek  seep  age  water  was  beLevedtobe  creaHiighydi-ostatic  pi^essuie  and 
pithighwalluistability  mthe  norduvest  Ingliwall  of  die  pit  near  Clancy  Cieek_ 
Montana  Tunnels  reduced  tlie  pithigjnvall  angle  neai^  Clancy  Creek  and  uistalled  a 
seiies  of  hoiizontal  drain  wells  below  the  Clancy  Ci^eek  all  uvn^imm  late  l^^Tandtlien 
begaii  a  substantial  dev^atenngprogj-aiTiinl^^S  (MontaiiaTunnelS;  Revision  93001; 
1993)   The  connbinedeffecls  of  slope  i^ducbonand  hydi"ostatic  depi^essuiizinghave 
incieasedthe  pithigliwall  sti^ngtli  m  tins  ai^afMontaiiaTi^innels,  2007)   Dewatenng 
activities  may  have  lesultedm  additional  m^acls  to  do^vngi-adientClaiicy  Creek 
wedands,  but  the  effects  have  not  been  identified 

Under  Alternative  1;  Montaiia  Ti^innels  would  contmue  to  appropnate  aii  estunated  50 
to  250  gpm  of  dowfron:\  Clancy  Cieek  atapomt  of  diversion  doivns  Ire  am  of  Kady 
Gulch  ft^omSeptennber  15  to  May  15  each  year  Montaiia  Tunnels  also  has  anotl^r  year- 
round  water  nglit  onClancyCi^eekupslreaniof  tliemmepittliatis  not  ci^urendy 
utilised  (see  si.iifaceivaterhydi"ology  sec  Hon  in  Ch^ter  3)   The  re  due  Hon  in  Clancy 
Creeks  Ire  anndo^v  duimg  active  mining  would  be  considei^d  an  adveise  and  shoil-teim 
imp  act- 
After  mining  ceases,  MontanaTunnels  would  no  longer  appropnate  and  divert  surface 
water  from  ClancyCieek  for  n:\akeup  ivater  needs  atlhemine    The  50  to  250  ^mof 
flowtl\ati3  appi"opnated  at  a  point  of  diveiBionneai^theconfluei^ce  v^th  Kady  Gulch 
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would  be  available  to  auui^ntexisluigmsli^ainflo^vs  in  Clai\cy  Creek  and  help 
support  existing  do^vns Ire an^wetlandS;  assuming  tlie  v^aterngjits  ai^  not  used  for 
anolher  purpose    Tlie  impact  to  Clancy  Creek  wetlands  would  be  considered  a 
beneficial  and  Ion g-tenn  impact 

Mming  ai\d  reclamation  pi  anneduiider  the  L-PitPlanivould  not  dn^ectly  fill  or  deivater 
weliai^ds  within  Clancy  Ci^ek  or  olher  tiibutaiies  to  Spnng  Creek 

3-8.3.2    AltGmative2-  Proposed  Action  Alternative  (M-PitJ 

For  Al  tentative  2;  approximately  1,600  feet  of  Clancy  Creek  channel  ai\d  associated 
weliaiids  u\tl\e  vicinity  of  the  M-Pit  would  be  excavated  aiid  removed  di^inng 
expansion  of  Ihemine  pit  [Figure  Z3-2)   Theflowregn\einClai\cy  Creek  would  be 
altei^i  aitdtlie  sti-eam  channel  would  be  leroi^ited  arouiidthe  norduvest  side  of  the 
miiie  m  acombiitedpipe  and  open-floiv  channel  systent  The  preliminaiy  desi^for 
the  diveiled  chaniiel  IS  providedm  Appendix  A  of  tins  EIS 

Table  3.8-1  provides  tlie  v^edai\d  types  aiid  acies  tliat  would  be  dntcdy  and  indirectly 
impacted  by  the  nune  expansion ii\to  Ihe  ClaiicyCieekdi-aiiiage  under  tiie  M-Pitlv1ii\e 
E>Yansion  plan  Miningwouldiirq?act2  633  acits  of  wedai\ds_  Ai\  additional  2_13 
acres  of  existing  scrub /shrub  and  en"ter gent  wetlands  would  be  distui^bediiithe 
prop  osedmib  gab  on  site  to  achieve  desigpednu  ligation   Tlie  total  wetiand  disturbance 
IS  4_ry  aci¥s    Tl\e  total  proposed  mitigation  is  ^13  aci^s    V\fetlands  distuitance^ 
iraligatLon  acrea^  and  nuligalion rati ce  are  provided  in Td>le  3.8-2 


WETLAND   TYPE  AND 

TABI 
ACRES IH 

_E  la-i 

PACT  BYH-PTT  MINE  EXPAI 
~  CimcKCreek  IV d aid  1  mpacts 

■J  SIGN 

WetlaidT/pe 
ICowardin  Class) 

D  erect  {ao^st            Indi 

redtacresi               Tot^  (acres) 

0                                 a21i> 

PEMA 

F5SA/FEMA 

0  037 

0  05 

0OB7 

PSSC 

1152 

aiD6 

125B 

P3SC/PFOC 

D354 

D 

0  334 

P70C 

D34£ 

0  37 

D71B 

TOTALS 

Z107 

a53e 

2jSn 

Nctei 

PEMA  P  alustmifi  #nier^nt  f teniporaiily fl&cidrf  1 
PSSA     P  aluttnne  3tnib-tluiib  I  t&iupormly  flflcided ) 
PSSC     Palu£tiiiie3ti-Lili-tlu-iili|3#a5on&llyflcnKleii) 
PFOC     Palu5tiiiififoi-eEtedC3#a5on&Jly£lfloded) 
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3.B    Wetlwds 


TABLE  3.fl-2 
WETL  AMDS  D  ISTURB  AH  CEp  MITIGATION  ACREAGE  AND  HITIGATIOH  RATIOS 

Wcllund  VcgrtullDn 
Tjpc 

Wrtbnd  Dlstjrbmicr 
Area 

facrcal 

PcrcCTit 

Proposed 
Milit^LilhmRjilo 

PropHN'Tcd  Mitif^tmn 
Arta 

^Bcrcsl 

MlntFLtExpajiwn 
Arra 

EimcrgL^rH 

022 

4 

L   1 

022 

Scnti-'>1]TU  b 

]  70 

f4 

L   1 

170 

Fnrcrf 

0  72 

27 

M  ] 

ice 

TdsJ 

2^4 

]tW 

1  I4:L 

3Cti 

MIH^HDn  \TZ3 

Enci^cit 

030 

22 

\  J 

030 

Sciil>dnjb 

]£3 

77 

1  ] 

I6J 

Tdal 

2  13 

100 

1  ] 

2]J 

TOTAL                                     J.T7                                                                                                            5.1  J 

A  proposed  Clai\cy  Creek  ^vetlandr  mi  ligation  site  has  been  identified  mtlie  Clancy  Creek 
drainage  mmtediately  beloivthe  rniiie  site  (Figure  3.B-U   Tins  site  was  desigiiedto  addiess 
eitl\erAlteiTLative2  -Plx^posed  Action  Alten^ative,  where  Claiicy  Creek  is  diverted  into  a 
pipe  and  open-flo^v  channel;  orAlteinaliveS  -the  Agei'Lcy  Modified  Alternative,  ivheie 
Claiicy  Creek  15  i^stoied  by  construction  of  an  open-flow  channel  m  an  alten\ate  location 
The  Claiicy  Creek  nub  ga&on  site  contauis  6  54  acres  of  upland  vegeta&on  and?  13  acres  of 
wedaiids  for  atotalsi^e  of  E67aci¥s    Tl^ennligalionsite  has  sufftcient  area  to  create  a 
mmimum  of  3_00new  acres  ofwetiands    The  2  13  acres  of  wetiands  ivouldbeten"poranly 
impacted  by  constractLon  of  Ihe  additional  v^edaiids    The  proposed  total  mitigation  v^oi^dd 
be  5  13  acres 

The  proposed  wetlands  mitigation  pi aiw^oi^ildci^ate  3  0  acres  of  nsw^vetlandr  to 
itplacetlie  2  b33  acres  of  ivetlands  impacledby  IheM-PitMine  E>Yansionfor  ai\ 
average  replacen^nt  ratio  of  1  14  to  1    Details  of  the  ^vetlands  nu ligation  plan  are 
provided  in  Appendix  A  of  tliisEIS 
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O 


WETLAND  PLOT 

PRCf  QEf  Q^HTD^D  klThi^TICTJ  SHE 
QRHZIU^  ^TIjVJ:  MrTU4T1[lN  9  FE  l^nEl 


era        DJ,i^-iwrrOTFi;D 


XlffViU 


0  '.^ThLLTL^H^Tl  IjUj 

1  ^J-TiL 


ri-F-V 


NOTE-  Surface  ConHguratkon  for  AJIsmativa  3-  Agency 
N^Ddifed  AlternanvG  is  sliown 


FIGURE  3-8-1 

Wetlands  Mnigalion  Site  For 

Both  Action  Alternalives 

Monbnj  Tirindi  Pra^  t 


Chapters 3. a    wetlands 

3-8.3L3    Alternative  3  -  AgetKy  Modified  Alt em^ive 

The  wetlands  res  ouiTzes  impactedbymiimi^  under  Alternatives  ivould  be  sumlar  to 
unpads  descnbed  under  Alternative  2    A  same  total  of  2  633  acies  of  wedaiids  ivould 
beurpacted  along  Clancy  Ci^eek   The  same  wetlEU\ds  mitigation  area  would  be 
constracted  in  IheClancyCi^ek  valley  do^vnslream  of  the  M-Pit  under  botli  Alternative 
2  Eind  Alteinabve  3 

Di^inng  active  nunii^g  ClEU\cy  Creek ivould  be  diverted  arom^dtlie  expaiidedM-Pitin  a 
constracted  open-flo^v  chaniiel   The  daffeience  betv^een  Alternatives  2  and  3  for 
wedai\ds  IS  tliat  Al  tentative  3  provides  polentiEd  for  some  additional  ^vetlands  to 
natui^Eilly  reestablish  along  tlie  full  length  of  the  le^zonstrucled  Clancy  Ci^eek  channel 
di^inng  operations^  no  wetlands  v^oi^dd  establish  along  Ihe  poilion  of  Claiicy  Creek 
contained  m  a  pipe  i^inder  Alternative  2_ 

The  conceptual  desigjtforthe  channel  was  piep  are  d  by  Km  gjit  Pies  old  Ltd  aiidis 
discussed  m  Section  3  7  and  Appendix  A  [Montana Tuniiels  2007]   If  the  M-Pit  Mine 
E>Yansionis  appi-oved;  the  slope  above  Ihe  Claiicy  Creek  divemon  would  be  laid  back 
(legi^aded)to  a2lL"lv  slope  angje^vitlt  anatui^al  dendntic  di^auiage  patient  constructed 
mthe  slope    Anq^pro>antate300-foot-^vlde  graded  alluvial  beiich  would  be 
constracted  for  the  i^eestablislmwnt  of  a  ClancyCi^eek  channel   Tlie  bed  and  bank 
channel  would  have  some  me  aiidei^    Tlie  chaniiel  ivould  be  appi"oxmnately50  feet  front 
the  toe  of  the  proposed  layback  si  ope  to  pi^vent  erosion  of  Ihe  2hlv  slope  toe  and  a 
mmimum  of  ^OOfeetft-omtheciest  of  the  mine  pit   The  200-foot  buffer  between  tlte  M- 
Pit lint  and  active  channel  would  provide  some  secunly  f or futuie  channel  nteandenng 
oulsidethe  desigjtedreconstiucted  channel   Tlte  chaitnel  would  convey  up  to  Ihel  in 
20  year  i^tumpenod  24  hour  stoim  event  ai^oi^ind  the  M-Pit  to  tlte  ivellands  mitigation 
site  do^vitstL^am 

The  Alternative  3  pr  op  csed  Clancy  Ci^eek^vedaitds  mitigation  is  tlte  sante  as  Alternative  2_ 

The  ^vetlands  nn ligation  site  has  a  large  enou^jt  aiea  to  ci^ale  a  minintum  of  3  0  additiona] 
wedaitd  acies    TheS  67  acie  site  cunently supports  6  54  acres  of  uplaitd  aitd2  13  acies  of 
wedaitds-  The2_13  acies  of  existiitgwetlaitds  ntaybe  tempoi-anly  impacted  by 
constLuctLon  of  Ihe  additional  v^edaitds    Tlte  neiv  ivetlands  v^oi^ddcieate  al  14  tol  ratio  of 
wedaitds  replaced  for  wetlands  lost 
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3.9         Wildlife 

The  ^vildhfe  i^esoi^iKes  affecledenviromnentv^M  disci^issed  mtlie  196b  final  EIS  onpa^ 
III-2B    The  lu^acls  to  wildlife  res ouives  from pemnttuigtlie  Montana Turuie Is  Mine 
were  discnssedmthe  1936  final  EIS  onpa^lV-23   ThelPB^EIS  did  not  disciiss 
potential  in^acS  to  ^vildlife  from  metals  or  otl\er  chemicals  orreagenls   Potential 
additive  biologjcal  eftecis  aie  discussed  under  cumul alive  unpads  m  Chapter  4 

RegyUofv  Framavork 

Niunerous  la^vs,  pohcieS;  and  mai^agenient  direction  apply  to  wildlife  res ouKes  and 
Iheu^  habitat 

1  The  Endangered  SpeciGS A  ct[ESA)  of  1973,  as  amended,  re qiuiK  federal 
agencies  toundeitake  prou^aire  consei'ving  threatened  ai\d  endan^ei^^  ^^i^s 
and  proliibils  them  from  caiiying  out  or  authoiizing  aiw  action  tliat  may 
jeopardize  a  listed  species  or  its  cn&cal  habitat   ltn\andates  thattlie  eftecis  of 
manag^n^nt  acbvities  and  land  uses  be  evaluated  m  abiologjcal  assessment  for 
listed  species    If  a  project  may  affect  a  federally  listed  species  orcilticalhabitatj 
Sec(i[m7consi.dtationmListbe  initiate  divitl^lheU  5  Fish  and  V\Udlife  Service 
(USFV^)- 

2  The  Bald  and  Gol  den  E^eProtettion  Act  of  lM0(16U5C66a-66Ed>  prohibit 

all  commeivial  activilies  and  sonte  non-commercial  activilies  mvolvingbald  or 
golden  eagles,  includu^g  their  featlieis  or  pails,  and  makes  it  Illegal''    witiiout 
being  permitted  to  do  so  as  provide  du\  tins  subch^teT;  [to}take;  possess,  sell, 
purchase,  baiter^  oftertosell^  puivhase  or  barter,  transport  export  or  import;  at 
any  bn^  orm  aiw  manner  anybaldeagje  commonly  known  as  Ihe  Aireiican 
eagje  or  any  golden  eagje^  alive  or  dead;  or  any  part;  nest  oreggtlieitof  of  the 
fore  going  eagles '' 

3  The  MigrdoryBirdTredy  Actof  191B(lbLJSC  703-712) mq^lemenlsvanous 
litaties  and  conventions  between  tl\e  U  S  .  Canada;  Mexico,  ai^djapanforftie 
protection  of  ing^toiy  birds   Under  Ihe  Act  taking  killing  orpossessing 
imgi-atoiy  birds  IS  illegal   Executive  Oi"der  131 86  (Januaiy  10;  2001 )  i^quu^s 
fedei"al  agencies  toensi^ire  tliat  envii-onmental  ai\alyses  of  federal  actions  evaluate 
die  effects  of  actions  and  agency  plans  onmigi^atorybu-ds^  v^^ith  en"phasis  on 
species  of  concent 
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4     Bureau  of  Land  Mcnag€ni€rl:{BLM)Manucy.  BLMpohcyis  to  provide 
sensitive  species  ^vilhthe  saiiie  level  of  proleclionas  is  provided  for  cai^didate 
species  (BLMMEU^ual  6840 _06C)    BLM  seiisi&ve  species  typiCEdly  "are  species 
that  cccui^  on  BLM-adinmislei^d  lands  for  winch  ELM  has  tl\ecapabihty  to 
sigjnficantiy  affect  tiie  consei-vati on  status  of  tlie  species  through maiiagemenf 
(USDI  BLM  2001 ) 

3.9. 1        Analy  as  M^hods 

AndygsArea 

Vanous  v^dlife  species  exhibit  diffenng levels  of  site  fidelity  and  movement   Tl\e 
eftecis  ai\alysis  area  is  Ihecini^ntL-Pit  Plan  operating  peiimt  are  a  aiidthe  propcsedM- 
PitMme  Expansion  expaiidedpemut  area  for  Alternatives  2  and  3   Tl\e  cumulalive 
efiecis  analysis  area  is  Ihepremii^e  basebne  wildhfe  study  area  (Fam\er  and  otl\ei5l985j 
Montai\a  Tunnels  '^OOVy 

Infonndior  Souros 

Baselii^e  ivildlife  studies  were  conducted  pilorto  developirent  of  Ihe  Montaiia  T\innels 
Mine  ill  1934  ai\dl9S5  (FaiTrer  and  olhere  1935)   TIk  baseline  studies  u^cludedtlie 
proposed  mine  area  phis  aKifter  ai^oi^ind  aieas  potentially  affected  by  mine 
development   This  lo-squai^-nule  study  ai^aiiicluded  all  of  tlie  ait  a  proposed  for  M- 
PitMme  Expansion   Because  Ihe  past  studies  included  tlie  proposed  M-PitMiiie 
E>Yansion  aiea.  quahtative  i^econnaissaiice-level  surveys  were  used  to  augnent 
pi^viously  collected  data  for  the  propcsed  mine  expansion  (Montana  Tunnels  2007) 
Field  reconiiaissance  sui'veys  ^vei^used  to  evaluate  exisbiig  habitat  conditions  and 
document  Avildlife  occuii^nce  in  the  pi"0]ect  ai^a   Compaiisons  of  existing  conditions 
with  the  urqjac Is  piedic led  111  the  19E6  filial  EIS  ^veiemade  to  detenniiie  v^helhersuch 
unpads  occuiied  (Montana  Tunnels  2007]   In  meet  instances;  tlie  field  leconiiaissance 
was  insufficient  to  identify  adequately  most  pi^dic led  impacts    "t'^ldlife  species  ivei^ 
not  monitored  duiiiigmine  development 

Additional  mfoimationsounzes  ^veie  queued  to  docunient  ivildlife  occuiitiice  aiiduse 
of  Ihe  propctarea  ai\d  vicinity   KnoAvnoccuiitiices  of  species  of  special  concent 
(tliieateiied;  endaiigered.  and  caiidi date  species,  and  BLM  sensitive  species );  and 
imp  oitant  habitats  wei^  obtauiedfromtlie  follov^ingsouives 

«      Md  ntuii  N&tujtl  Kent  age  FidgrBni  -  E  lEnienl  o  c  c  iuTenc#  rec  o  ids  uid  point  obseiv alio n 
ditaba^o    E ifiiueiil D c ciuTen^ # rec 0 I'd s  u#fi edible  Idcitioiu  of  popiilatio lu  oi  h&bital 
ncf #E3  axy  id  the  luuntonuue  o f  po p ul&tiD ni  oi  species  of  tpec itl  c d lu ei il  Element 
DcciureiicE  d&t&iio  nDlrepi#t#nt  species  absen^o    F o mt  ob^erv ition  d iti  c o nt Bin 
verified  uid  iinveniied  uunTLtl  re^ d  i  d^ 
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•      Ma  ntuii  Fifh,  Wildliie  uid  Firlrs  -  Inio  iiti  aho  n  M  aiL&g#n7L#nt  fiirbe  u'cr  d  it&b  a^e  GIS 
DTLip?  0 f  ^e uonal unguilty  raiLges   and  peiEO nal ^ d niiuumc  aho lis  ivitli  area  wiM hie 
bid  Id  gifts,  s  tate  furbe  txer  f  oordiriaki  r^  s  t&t#ci/ id  e  ci/oli  coordinato  i 

>      Helena  N&tiD  nal  Fd  rest^  Helena  Dii  tnc  t  TV  lid  liie  Mes^GIS  layei's  of  iiio  deled  polentul 
habitat  ioi  Canadalyn^  inLyn^  An*l];5i5  Unit  DI-Oo  and  other  USPS  seiitihve  and 
mui^eiueiit  uidif  itor  f p  ec  les   and  p  el's  o  nil  c  d  mmunif  atiom  withioi^ft  and  distiut 
ci/ildhie  bulD gists     An  implicit  tssimLptici ii  associated  ci/ithiiMpf  o i  po teiitial haMtat  is 
that  the  hat it&t  models  ulequatelyi#preseiit  habit&t  pot^ntialioreuh^pe^ies 
Di>fum#nts  describing  mo d#hng  me thods  uid  d&ta  as f  luup tionf  are  contained  ui  the  E15 
piDject  Me 

In  addition  to  Ihese  mfoiTnab on  sources;  published  and  unpublislied  literature  aiid 
relevant maiiagement plans  ^vererevie^vedto  assess  potential  effects  of  the  Propcsed 
Action  on  ^vildhfe  aiidcomphaiice^vilhirun^nt  regulations    The  level  of  ai^alysis  was 
dependent  upon  anuniber  of  factoid,  including  existing  condition^  nsks  toitsounzes^ 
ai^dinfomiationnecessaiy  foranuifom"ted  decision. 

M  ethods  of  Andyas 

BiodiveiBityis  ateimtliat  descnbes  tlie  vanety  of  life  foiTTSj  the  ecologcal  i-oletliey 
peifoiTn,  and  the  gpnetic  diveisity  they  contaii"L[lA^ ox  1934;  page  b40j   Forv^dlife^ 
this  u\cludes  tlie  vanety  of  ivildlife  species  occmnrLg  at  Montaiia  Tunnels  aiid  adjacent 
areaSr  and  the  habitats  that  are  required  to  sustain  populations  of  tliose  species    For 
nigi-atoiyspecieS;  such  as  neoti^opical  imgrant  birds.  Montana  Tunnels  aiid  vicimty 
n\ay  provide  seasonal  breeding  or  nugr^toiy  habitat  while  ^viiiter  habitat  occuis 
elsewliere   The  aspects  of  bio divereity  discussed  m  this  section  involve  wildlife  species 
likely  to  occurinthe  vicinity  of  Montana  Tunnels  andtheii^  associated  habitats 

It  IS  uni^alistic  to  evaluate  all  ivildlife  species  tliat  may  occur  witliintlie  defined 
aiialysis  aitas    The  scope  of  analysis  fortius  pi"0]ect  fetuses  on  a  subset  of  species^ 
including  special  status  species  thati^i^sent  other  species  that  i.ise  similar  habitats 
Such  species  include  fedei-allyhstedthrealenedj  endangered,  ai\d  candidate  specieS; 
BLM  designated  sensitive  specieSj  and  Montanabiggante  species    Only  those  fedei-ally 
listed  aiid  ELM  sensitive  species  or  theu"  habitats  that  have  tl\e  potential  to  be  impacted 
by  tl\e  Proposed  Action  ai^addiKsedm  this  EI5  (see  Table  3.9-1}- 
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TABLE  3.9-1 

SPECIAL  STATUS  WILDLIFE  SPECIES 

lUSF  WS  TH  RE  AT  ENED.EPJD  ANGERED,  AND  CANDIDATE  SPECIES; 

BLM   SENSITIVE  SPECIES) 

C  omfnonVSci  cfitifi  c  N  ame                                 Status                           |                          Habits 

T  hre^cfiedp  E  n  d  angeredp  an  d  C  an  d  1  d^e  Sped  e5 

Nn  t  rendent  m  pi^o  pc  t  ai^ea.  but 
niaynug;rat#  tlu'ougli  the  uoa. 
Furtlier  aiiFd",^ J  conducted 

Ne^tii^  ud  perelur^  ti'ees  ne  ax 
IV  ator  (vith  pnnniy  pioy  spec  les 

(fbh  and  w  ateifc  Evl)  present 

E£co  :v.^"£nded  :oi  deiistu^  on  June 
28,2007  effettive  AutostS  7m^~ 

BLM^emitiTe  ^i^ecieE  let 

C  ETddi  IjmM  (5tf js  tynx)  - 
Threatened 

Not  doc  unTientod  mpi'o^ct  iiEft, 
prefeii'ed  habitat  not  present  Innt 
could  mo vo  tlu'o  1^1  tho  aioi 
Furtlier  anal^is  c  ondnc  ted 

BDieilfarest  habitst  ivith  lug? 

^vdodydebiiE  md  suititle  habitat 
fo  r  piiniaiy  pi"ey  ( sue  tvshoo  hare ) 
pl■eEent^  UEually  abovo  4000  feet 
eleratun) 

Gray  TO  oli  ( C&/i  is  l\fpQS  )- 

Not  doc  uraontod  mprcpct  are*,  but 
condnc  ted 

Foi'est  and  shrublind  habitilF  with 
aiunuls  present 

GniLsly  beai  C  U  f5L  J  if  cros              Not  doc  lunfinted  mpropct  aret, 
Wf li^^i/ J]  -  Tlireitenfid                 a  utside  of  reto very  soiie  and 

a  ccnpud  habits  Fiutlier  aiial^is 

C41  iidnc  ^i 

Ffiuci  te  foi'est  habitats  Tvitlildci/ 
1*0  *d  density  and  nuninial  human 
di5  tnitanjie 

Blvk-faDtedfen^t1i^u5te^^ 
jr^gri^Ef )-  End  aiigoi'ed 

Not  doc  unTientod  uipiD^ct  ai'et, 
habitat  nc  t  piosont  Listod  as 
Endangered  ui Jeffeison Coiuity 
but  nnldiifly  to  iHiousd  uithe 
pKipct  ai^ea.  No  further  an al^  is 
coiiduc  ted 

Fi  aine  habitats  witli  laige  pi  anie 
dog  colonic   Fi  anie  dog  cd  bnies 
ai'e  foiuid  on  fUt,  open  gi  a^slands 
and  shmt/gnsslands  ci/itliknr, 
i^elttivoly  3p*iso  vogetatio  n 

DLhT  EendtiveBird  Spedes                                                                   | 

Bljrlt-ba^ k£d  CLroodpeclrer 

Not  doc  luneiUed  mpio^ct  ai^ei^ 
prefeii'ed  habitat  not  present  Inut 
c  Duld  octiu  ni  tlie  pi^opct  are* 
Furtlier  anal^is  c  onduc  ted 

Fmagn^  and  nostu^  lutitats  in 
conifer  foi'ests  tliat  hive  iDS«  t 
infestations  tsso^ lated  witli  fire  and 
disease 

BiEwei's  spinDEV  (Spii^iJa 

Nn  t  doc  unner.tEd  mpi'o^ct  aiet, 
niaigmal  hititat  pi'e^ent 
Furtlier  an al^ IS  conducted 

S^itgjiais  pianie  Tvithsc  attei'ed  or 

shiiib  habit  lis 

Nests  pnniaiily  in  niatui'e  uid  old- 
gioivth  pondei'os  a  puie  and 
Dou^las-fir  fo  rests 

Kanunulated  a  ti/l(0  ius 

M  ay  Is  piKoiit  in  pi^opct  are*, 
habitat  piosoni  Fnrthoi  anil^ii 
C41  iiduc  ^et! 

4:*rysa*is^ 

Fi'ezent  ^zn  pn}|ec  t  uea,  habitat 

conducted 

Fi'efeis  open  habitats  and  nests  on 
cliffe  or  luge  trees 

Great  g;ray  a  evI^  Stn  ^  ne^uJds?) 

Not  doc unTientod  inprci^ct  area, 
habitat  pios out  Fmthoi  anil^ii 
conducted 

Nests  in  snag?  f  avitm^  andstirk 

nests  in  niatui'e  fomf or  foios  t  often 
neirmeadoTTS  ind  iorest  openinf^ 
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TABLE  3.P-l(CQiTt> 

SPECIAL  STATUS  WILDLIFE  SPECIES 

fUSFWSTHREATEPJED.EHDAPJGERED   AND   C  API  DID  ATE  SPECIES; 

BLM   SENSITIVE  SPECIES) 

C  omfnorij'Sci  cfrtif  1  c  n  ame                                 Status 

H^it^ 

Fi'eseiit  iiL  piDjec  t  uoa  habitat 
present  Fm~IIiei  uul^i^ 
coiidiic  ted 

OpensluTib  and  giassland  habitat 

^en  bits } 

Fi'eseiit  iiL  piD|K  t  uoa  habitat 
c  D  lid  TIC  ted 

Nests  in  mature  to  old-gio^vtlL 

conifer  and  tspen forest 

Thi^c-tDcd  wDodpecln^r 

Present  in  piDjec  t  UE  a  habitat 
(onduftBd 

Ei'eeds  ukd  forage?  ui conifer 
forests  ci/itli  h^h incilonjzo  Df  insect 
infestation  tioin  fuo^  diseee,  or 
ivind  tluoTV 

6(j  crrr^ator  J 

M^ato  ry  thnsugh  pro  pet  area. 
Furtlier  anal^  u  condncled 

Nes  ts  in  oniergont  vogetatusn  at 
edto  of  lako^  and  ponds 

BLM  SenstiveHannd  Spcdes 

Nnt  docimriEntEd  mpi^opct  are*,  bnt 
habi^  at  [ii#^ent  Funh&i  aml^ii 
condufted 

elevatu  n  gitssland^  1V0  odland^  and 
deseit  legioni  up  to  and  mc  ludii^ 
spru£  e-fu  fDi'ests 

Long-e  airf  lu^  ti5  iM  y^fs 

Not  dDC  UTiTfiited  mpio^ct  axe^bnt 
condnc  ted 

Ofton  ts  sotiated  witli  forested 
studs  c  out  auung  old-gi'owth 
chai  ac  tens  tics  butfouxtdni 
habittts  f  h ax ac touted  "by  shxubluid 
and|unipor 

Loiig-legged  iu^ti5  ^'^ycrjj         Not  doc  unn&ntfid  mpi'opct  aret^biit 
™^M5j                                            halalFitis  ui-eEent  Fnithfir  analTSE 

coiidiic  fen 

F iiinaiily montane  CO lufen^ us  forest 
and  i^  aiian  habitat 

TDTvm#nd's  big-e axed  bat 

Not  doc  unn&nted  mpi^opct  aret^bnt 
habitat  viosont  Fmthoi  aml'Aii 
conducted 

Fj^osts  and  lubEiiiates  incives  and 
nunos  and  foi  ages  ovoi  openaieai 
^vith ci/etlands  andnpanan 
comnmnitios 

WohTEiiiifi  {GutogQ  h  tuscus^ 

Nil  t  doc  luneiitEd  mpi^o^ct  ai^ea, 
piefeii'ed  habitat  not  present  Innt 
conld  movo  thi'oi^i  tho  aioi 
Furtlier  anal^is  conduc'ed 

Forages  inieinoto  axets  of  Ih  leal 

forests  and  dens  m li^li-elevtlun 
cnqnes 

BLM  S €^ dt] ve  A mpbPb  1  ans 

Westemtaid  (B\ffo  bofex/ 

Not  doc  unnontEd  mpi^Oject  areE^  bnt 
habitat  piosont  FmJhoi  anil^ii 
(ondufled 

Uses  t  vanoty  of  habit tts  nu  hidn^ 
loTV  elevation  be  avei  ponds 
i^eservous,  stioanis  niairlies,  lako 
sh£iios  potli£ilos  wetineadows^  and 
inaislies^  to  lugh  elovatiDn  ponds , 
fens  and  tarns  ttorneaxtieehno 

Lalyr^is     an  j lovxdt^m  tlit  Bii>L]£1e  al  Evilii^iiaii  ^m  tlit 
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The  MontEU\aNatLU"alHeiitagePii>3"airL[MTNHP  ?00b)  identifies  aimnals  of  concern 
that  ai¥  native  Montaiia  animals  considei^d  to  be  "atnsk"  due  to  declining  population 
DtndSf  threats  to  Iheu-habitals,  and/orrestiicted  diatnbution   All  but  three  BLM 
sensitive  species  [le  ;  golden  eagje,  long-eai^dmyobS;  aiid  long-legged  myobs)  ai^ 
listed  as  animals  of  ctnicen^bytlie  MontanaNatui-alHeiita^  Pro  grain   BLM  sensitive 
species  and  fedei-allyhsted  species  itly  on  habitats  tliat  would  be  pi^fen^d  by  other 
wildhfe  species  of  ctn\ceiTL(ag  ,  gr^shopperspairow,  lark  bunbiig  ohve-sided 
flycatcher)  tliatnigl^toccui^  at  Montana Tuniie Is    Effects  frompii^iectiirLpleinentalion 
to  ELM  sensitive  v^dlife  species  and  listed  tlii^atened  aiid  endangeitd  species  would 
be  sumlar  for  Montana  wildlife  species  of  concern  that  have  smiilai"  habitat  and  life 
his  toiy  re  quire irents 

3-9.2        Affected  Environment 
Wildlife  Habitd 

The  Montana  Tunnels  L-Pit  operating  peiimtaie a  ai\dpii>posedM-Pit  Mine  Expansion 
aita  {Figure  3.3-1  J  contains  a  diveiBity  of  topogi-^liic  andedapliic  featui^s,  and  a 
vaiiable  pi^ecipitation  pattern  (FaiTrer  and  olhere  19S4;  D5L  19S5;  Montai\a  Tunnels 
2007)   These  vanable  factois  yield  a  vaiiety  of  vegetation  lypes  that  in  turn  serve  as 
habitat  for  a  diveise  aii-ay  of  ivildlife  species. 

Existing  vegetation  types  at  Montana  Tunnels  aiid  adjacent  aieas  ai^  chai-actenstic  of 
the  mouiitains  and  foothills  east  of  Ihe  C  ontinental  Divide  [DSL  1965,  Montana Tuniie Is 
2007)   DSL  (]9B5)listed]7wildlife  habitat  types,  which  included  small  aniounts  of 
a^cultui^al  cropland  [<  penzent)  ai\dhayfield(<l  pen:entj  and  miscellaneous 
distui^bedland(  <2pen:ent)   Most  of  Ihe  premining  wildlife  study  area  consis led  of 
native  grasslai\d  and  Dougjas-fir/gi^assland  types    Noilh  and  east  aspects  ai^ 
domu\ated  by  coniferous  forests^  wliile  soulh  and  ivest  slopes  ait  occupied  by  moit 
openhabitalB  {DSL  19S5}- 

l^thm  tl^  proposed  M-Pit  Mine  Expansion  area,  a  2004  WE3TECH  VMldlife  Peport 
(Montai\a  Tunnels  200r } identified  SIX  uplai\d  aiid  four  wedaiid  ^vildlife  habitat  lypes 
(Table  3.9-3]   Montai\a  Ti^innels  provided  estimated  acres  of  ^vildlife  habitat  types  in 
the  M-Pit Plan  but  did  not  disbi^guish between  uplaiid  and  iveliand  types  [Montana 
Ti^innels  Mimiig  Inc  2007)   Intlie  listing  of  wildlife  habitalswltliin  Ihe  premmin^ 
wildhfe  study  area^  specific  ^vetland  types  were  not  diffei^ntialed  from  upland  types^ 
except  forthe^villow  type  1D5L19E5,  Montana  Tuni\els  2007)    The  M-Pit  Miiie 
E>Yansion  aitais  dominated  by  Dou|jas-fii"-foi^ested  habitat  lypes  (Montaiia  Ti^innels 
2007;LeMieux2006) 
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PROPOSED 

TABLE  ig-2 
WILDLIFE  HABITAT  TYPES 
MOrJTArJ  A  TUnrJELSM-PITMirJE  EXPAPJSIOrJ   AREA 

Veg^Ann  type 

Wilclifeld3ftd±VPe 

l^lu^ 

Dcmj-las-fu/iisu^h  te^ue 
Dcmglas-iu/pin&gi  3bs 

101   D«  ug;!^ -±u /giEEslflnd 

DoT^as-fir/co  ronunL  sue  tvbeny 

115    I>{>ug;l^-±u/decidiii>ii5 
Bhnib 

Qualar^  kspen 

170    A3  pen 

F^i^ih  lHciacybliiebuii£kwlieiJ^;ii5& 

Filial  f^cue/Idihc  f#^ciie 

300   Gru^lud 

IntTDduf  ed  grifses 

520    Hay 

Reclaiu&tKin 
DnuiiTiTiflnd  willffiv 
Booth  ^villow 

Not  M^p€d 
171   WOkEvlHttDm 

Wetlud 

17D    Afpen 

Ei^elnuiin  ^pruEc/DDUgliE-fir/^hnilH 

115   Dd  ug;!^ -fu/decidiuiis 
shrut 

Grissluid 

520    Hav 

NateE 


■  MontiM  Tiuuifils  2007  {  20M  WESTECH  WiULfe  Ktpa  rt) 
^  Faiiiier  aiid  otlieiE  1*>S5 


WildifeSpeds 


VVESTECH  [Montana Tmiiiels  2TOr)idenlnfied3b7wildMe  species  ft^ 
witinTL  a  one-degi¥e-lalitudeby  oiie-degj^e-longtude  ?Q^a(2jO4E,0W  arises Hhat 
included  the  Montana  Tminels  Mute    Suchalai^ge  area  includes  maiwspeciea  that  ai^ 
unlikely  to  occurin  the  vicinity  of  tl\e  miiie  due  to  lack  of  ^pii^pnate  habitat  (e^v 
nwuntain  goat  pica)  within  Ihe  relatively  small  sise  of  the  total  proposed  peiimtaie  a 
(?;S32  acres) 


Di^mngbaseline  wildlife  studies  ml  9S4  aiidl^^SS  "t-VESTECH  idenbfiedlll  Avildlife 
species  (25  inamnials  ai\dS6  birds }  (Montana  Tuniie Is  2007).  The  reconi^aissance 
conducted  m  2003  ai\d2(NJ4  added  one  an:q?hibiai\  [spotted  frog},  oiie  i^pble  (rubber 
boa^  aiidhvo  bii^ds  [snow  goose  and  hoi^isespairo^v)  Open  water  habitat  ivas 
generally  not  available  piior  to  L-Pit  development   Since  mine  development  mine 
peiTonnelhave  obsei'ved  a  variety  of  waterfowl  using  the  tailings  m^oundmsnt 
paitLcularly  diiiii"Lgfallinigr^tLon[Montai\aT\innels  2007)   Some  enq^loyees  itpoiled 
seeiiig  ducldane^  ontiie  urq^oundment  sug^tu^gsonte  birds  may  nest  near  tlie 
m^oimdment-  Minepei^oimel  have  also  observed  tadpoles  and  small  frogs  intl\e 
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tEuhni^  urqDoundment  mostliiwlyspottedfi^ogs  (R3iayLftBl^fflfrJS)_  This  iiifomialiorL 
su^^ts  that  spotted  fi^o|^  niaybi^ed  and  ui^dergo  nietamoiphosis  u\  tlie 
m:^30ui\dment_ 

Special  StdusSpedea 

Species  with  special  status  include  federally  listed  threatened  Eind  endangered  species 
aiidELM  desi^ialed  sensitive  species.  Tlii^ateiied  aiid  endan^i^d  species  and  BLM 
sensitive  ivildlife  species  that  may  occi^irinlheM-Pitfi-line  E>Yansion  aita  are  listed  in 
Table  3.9-1 

USFWSThredgiedjEndcnqeredardCjididJeSpedes 

Gray  Wolf-  Enffsngered 

The  gi"ay  wolf  IS  cun^entiy  listed  as  end  angpi^d  in  Lewis  fcClaikCouiity  ai\dJeffeison 
County^  Vb^estof  lnteiTtate-15;  winch  includes  Montana  Tuniie Is    Wolves  west  of  1-15 
ait  fullyprotecteduiider  the  Endaiigered  Species  Act   East  of  1-15  tl\e  gj^aywolf  is 
considered  an  expenmentalnon-essenbal  population  (USDI  ?00b) 

V^flule  (here  ait  no  knowi\  wolf  packs  mthe  vicinity  of  tlie  Montana  Tunnels  Mine^ 
transient  individuals  may  pass  tln^oi^igii  tlie  aita   Montana  FisK  V\Udlife  andPai^ks 
fFVffJitp  oiled  the  gj^ay  wolf  was  itcorded  in  Ihe  Occidental  Plateau  aita^  just  west  of 
Montana  Tunnels  during  orpnor  to  2002  (Montana  Tuniiels  20071   The  neaitst known 
wolf  packis  Ihe  Spotted  Dog  pack^  south  of  Avoii;  Montai\a^  approximately  ?5  nules 
nordiwest  of  thepropctarea|USDI  and  olhere  2006) 

Grizzly  Bear  -  Threatened 

The  giizzly  bearivas  listed  as  threatened  Ihrou^outiS  i"angp  in&ie  lower 4E  states  on 
July  2S,  1*375    Tl^GnzzlyBeai^Recoveiy  Plait  was  approved  inl«3S2.  updated  in  1990 
ai-Ldl«3«32.  andrevisedis  1993  [USF^-^  1993}  Seven  giizzly  bear  ecosystems  ^vere 
identified  111  winch  i^coveiy  IS  to  be  accon^lished,  Iheneai^estof  wlnchis  the  Northern 
Continental  Divide  Ecosystem  RecoveiySoiielNCDEj    The  NCDE  is,  q^pro>antately43 
miles  noi-ftnvest  of  Montana  Tunnels.  Inrecentyeai^^  giizzlybeais  have  been 
expaitdinglheu" range  outside  of  Iherecoveiyzoiie    Tlie  mapped  distiibution  of  gn^zly 
beai^  soutli  of  the  NCDE  is  appro>amately25iniles  nordi  of  Ihe  Montaiia  Tunnels  Mine^ 
in  Lewis  aiidClarkCouiity  and  Pov^ell  County  (USDAFoi^stService  and  othei^  2002) 
Transient  giizzlybeais  could  move  tln^oi^igii  tlie  vicinity  of  Ihe  mine    Accordiiigto 
l^STECH  (MontanaTuniiels  2007),  FWP  reported  tliat  a  giizzly  bear  was  observed  10 
miles  ^vest  of  Ihe  mine;  in  Ihe  Easiit  Creek  area   This  ai^ais  also  in  Ihe  vicinity  of  tlie 
Continental  Divide,  which  is  identified  as  apotentially  in:q30itantmoven"tentcomdor 
for^vildlifej  including  gn^zlybeais  (J oslin  2005)   Lmkagp  ai^asfacditatingthe 
ntovemsnt  of  utdividuals  bet^veen  populations  are  urq^oilantto  i^ecoveiy  of  the  gji^zly 
bear[U3FTF'^  1993}_  However^  tlieitis  no  evidence  of  guzzlybeardemuiigor 
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itproductLon  Kcuniiigmjeffeison  County   USFV^  does  notcoiBiderJeffeiBon 
County  EiE  Eu\  EU"eaivhei^  oiie  w  cxild  re  as  onably  expect  grizzly  be  ai^  to  occur(USFV^ 
2007) 

C  BTiada  Lynx  -  Thre^^ned 

The  Claiicy  CieekpoitLon  of  the  pr  op  csed  Montana  Tuni\els  M-Pit  Mine  Expansion  is 
considered  to  be  wiliui\  Canada  lynx  rEingefMontaiiaTuni^els  2007)   The  Montai\a 
Tunnels  existing  permit  ai^ais  attlie  loVb^erbmit  of  Ihe  reported  dastiibubon  of  lynx 
habitat  east  of  tlie  Continental  Divide  1^pi"o>an:\alely  6. 000  feet  ele  vat  on]   The  habitat 
types  witliin  the  expansion  area  ai^  not  consideredprefen^d  habitat  for  lynx,  altliou^ 
lower  elevation  coniferous  ai\d  shrub-steppe  habitat  niay  provide  linkage  topimnary 
habitals 

The  Helena  National  Forest  modeled  ai\d  mapped  potential  lynx  habitat  witliin Lynx 
Analj^is  Unit  [L  AU?  DI-06;  one-half  imle  west  of  Montana  Tunnels  (U5F5  2005  J    Thei^ 
is  bttle  mapped  potential  lynx  habitat  onlheHelenaNationalFoitstinthe  vicimty  of 
Montana  Tunnels   Potential  lynx  habitat  in  Ihe  soutliem  portion  of  LAUDI-Ob  is  palrhy 
and  probably  low  quality  habitat. 

Thei^  are  i^ecords  of  lynx  north  and  west  of  Montana  Tunnels    A  lynx  was  lolled  in 
2003  onus  Higiiivay  12,  approximately  15  imles  northivest  of  lhepro|ectareaQoslin 
2005i   Thei^is  al9Sl  hai'vest  record  13  imles  northivest  of  lhepro|ectarea;  aiid  recent 
venfiedlynx  (racks  along  a^vinlertL-acksuivey  i"oute  bet^veen  upper  B asm  Creek 
Draina^  andRiminij  approximately  12  miles  noilhwest  of  Montai\a  Tunnels  (Giddin^ 
2005) 

Thei^  are  nokiioVb^nitsidentlynxinlhe  vicinity  of  Montai\a  Tunnels,  and  there  ai^no 
recent  or  histoilc  accounls  of  denning  orreproduclionnearMontai^a  Tunnels   Lynx  ai^ 
hi ejily  mobile  ai\d  capable  of  dispeismg  long  distances  across  habitats  ^i\erally 
considered  unsuitable  (Tuinhson]9S7,  Koliler  aiidAubiy  1994;  U3DI  2003) 

BLM  SeiHtive  Wildlife  Spmes 

Bald  Ed^e- Stde  Sped  €S  of  Concan 

OnJi.ine2E.  2007  the  baldea^Je  was  ren\oved  from  Ihe  list  of  threatened  and 
endai-Lgeredspecies[USFV^2Wr}-  Tlie  fuialrLile  becant  effective  on  Augusts,  2007 
To  ensui^thatea^s  conlii\ue  to  ftmvej  tlie  USFIAJS  Avill  woik  witii  F WP  to  monitor 
eagjesfor  at  least  5  yeaiB    The  bald  eagje  is  a  state  species  of  coiicen^  anduillbe  added 
to  the  BLMsensibve  species  list 

Neslii\g  and  wintering  eagjes  can  be  found  along  the  Miss  ouil  River,  at  least  23  miles 
eastof  tlie  Montana  Tunnels  Mine    Altl\ou^bald  ea^es  have  beenseenflying  overtime 
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Pro^Ect  area^  habitat  for  bald  eagles  is  not  present  {Montana  Tuiii^els  2007]   There  is  a 
potential  tl"Lattl\eyctn.ildfoi"agp  onwalerfo^vl  on&ie  inqDoundnent  during  opei-alions _ 

Blade -backed  Woodpedcer 

Black-backed  woodpecker  15  a  montaiie  forest  species  and  is  often  found  u\  louver 
ele V  alion  DougJa5-firfoi¥sts(H  art  ai\dotheKl«3«3S,  MTNHP  2005]   They  forage  m  ai^as 
wiQi  dead  or  decaying  trees.  InMontana.  they  ai^  strongly  associated  v^th  post-fire 
habitat   Lar^fii^s  in?000  provided  large  blccks  of  habitat  onihe  Helena  National 
Foi^estand  aii  ai^a  appi"oxm\ately3  miles  soi^ilh  of  Montana  Tunnels   Because  of  Ihe 
absence  of  prefen^d  habitat  m  and  adjacent  to  the  rniiie  peiimtarea  and  expansion 
aita^  black-backed  ivoodpeckeiB  are  expected  to  be  uiicommonori^are  inlhehve- 
forested  habitat   Black-backed  woodpeckers vas  not  docuinei^ted  iii  tlie  vicinity  of 
Montai\a  Tunnels  and  pi^fen^d  habitat  is  not  f  oi.ind  ^vilhin  the  e>Yansion  ai^a 
(Montana  Tunnels  2007). 

Brewer's  Spvrow 

Breivefsspaii"owis^videspreadthrou^outMontai\alLenai"d  aiid  otheis  2003]   It  is  a 
dominai\t  species  iiisagebiTJsh  habitats  fouiidm  av^deraiige  of  elevations  [H  ait  and 
o&iei^  1993)   Nesls  ai^inlow  shrabs,  usually  sa^bi'ush(D obkin  1994 )_  Numbei^  have 
declined  in  Montana  and  Idaho,  possibly  as  ai^esultof  sagebi'UEhconli"ol{Dobkinl994) 
Brev^efs  spaii-owhas  not  been  docunienlediTLtl^e  vicimty  of  Montai\a  Tunnels, 
althougl\  habitat  occult  in  the  L-PitPlai\  operating peiTmt  aita  and  Ihe  proposed  M-Pit 
Mine  Expansion  area 

Flsniimilated  Owl 

Flaninnulated  o^vlis  asmall  ov^l  that  feeds  almost  exclusively  oniiivertebrates  [a^.^ 
insecbrSpideiBj  centipedes!  and  is  aneoti-opical  migj"ant[DobkQ\]994)   Inlhecenlral 
and  noi1hen\  Rocky  Mountains,  flainnmilated  o^vls  are  associated  ^vilh  mature  to  old- 
gT^v^thponderosapine  andDou^as-fu-foitsIs,  andstai^ds  tend  to  be  i^latively  open 
(Haitandolhei^]99Bj   WESTECH  suggested  tliat  it  was  pcssible  tl\at  a  weslem 
screech-owl  tentabvely identified  duni^gpitminirLgbaselnie  studies  iii  1934  aiidl^ES 
niayhave  been  aflamnmlated  owl  (Montaiia  Tunnels  2007)   VVE3TECH  indicated  that 
pi^fen^d  habitat  of  tins  species  occui^  mthe  propcsedM-PitMme  Expansion  ai^a^ 
however,  no  estimates  of  tlie  aniount  of  potential  habitat  exist  for  tiie  expansion  area 
ai\dexislii"Lgpeimit  area  [Montai\a  Tunnels  2007t_  Akno^vn  occi.iirei\ce  of  flanimulated 
owls  u'as  i^ecordedby  MTNHP  10  imles  noilh  of  the  Montana  Tuniie Is  Miiie  (Montana 
Ti.innels2007) 

Golden  Eagle 

Golden  ea^s  ci^urendy  breed  aiidivinter  widely  thi-ougliout  Montana (Lenard  and 
otiiei^  2003)   Apaii^  of  golden  eagjes  has  been  iiesliiig  along  Ihe  niine  access  road  for 
n\anyyeaiB    The  nest  is  m  aDouglas-fii^ti^e  up  hiJl  ft"omtl\e  access  road^ 
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approximately  150  feet  fi^om  the  road   This  nest  was  active  dmii"Lg?00?  through  2004^ 
nestsuccess  has  not  been  monitored  [Mtn"Ltai\aT\iiiitels  2007) 

Gre^GrayOvrl 

The  git  at  gi"ay  ov^lis  tl\e  laiffst  North  Ameiic  an  owl   InMontana^  gi^at  gi^ay  owl 
pi^fen^d  habitat  tends  to  be  associatedivitl\ineadov^s  ormixed  deciduous /coniferous 
forest   Gi^at  gr^y  ^>^'ls  have  not  been  documented  u\  tlie  vicinity  of  Ihe  propct  TheM- 
PitMme  Expansion  ai^ais  inmai^^^al  gj^at  gr^y  ^^^"^1  habitat 

Loggerhead  Shrike 

Loggpihead  shiikesuse  open  counby  from prauies  to  montane  meado^vs^vitli  scattered 
li^es  aiidshrLibs    l-^^le  loggfrheadshiike  has  been  documented  iii  tl\e  vicimty  of  the 
Montai\a  Tunnels  Mine,  tlie  M-Pit  Mine  Expansion  ai^adoes  notcontaiiiprefeired 
habitat  (Montana  Tunnels  2007). 

H  orthefn  G  ostiawk 

The  northeiTL  goshawk  is  typically  ass cciatedwiftimatui^  to  old-gj^o^vtiifoi-esthabitate- 

They  often  nest  on  gentienordvfacingslop«_  Nest  stands  tend  to  have  ahigl\  degj^e  of 
canopy  closure,  all  oiving  goshawks  to  nianeuver  m  and  uiideiTiealh  the  canopy  v^hile 
foragmg  [Hail  and  olhei^  1993)   NordiemgoshaVb^kwas  docun^ntedu\the  vicimty  of 
Montai\a  Tunnels,  and  prefen^d  habitat  occui^  ivilhii\  tlie  pi"oposede>^ansionarea 
(Montai\a  Tunnels  2007). 

T  h  ree-toe(f  W  oodpecker 

Three-toed  woodpecker  occi^irmn^ouiitainfoi^eslsm  western  Montai\a  [Hail  and 
o&iei^  1993)   They  ait  associated  v^tli  subalpme  fir  and  En^ln\ann  spmce  iii  liigiier 
elevations  and  wiftilodgepolepiiie  forest  orinimxed-coniferforesls  witii  alodgepole 
pine  component  at  lower  elevations  (Montana  PartiieiT  mFli^it2000j   Tl\eyitspond 
positively  to  landscape  distuitancesiiicludnigfiit  and  insect  epidemics-  Atliite-toed 
woodpecker  was  documei\ted  iii  tlie  vicmity  of  Montana  Tuni\elS;  hoVb^evei;  pi^fentd 
habitat  IS  not  found  wilhintl\epi"oposed  expansion  arealMontanaTuni^els  2007). 

T  rump  eter  Sw  ai 

Most  breeding  swans  in  Montana  are  fouiidinihe  gi^aler  Yellowstone  area^  with  a 
sn\aller  breeding  population  along  Ihe  RockyMoui\tamFi"ont  in  Le^vis  aiid  Clark 
County  (MTNHP  2005)   Tliei^has  also  been  an  ongoing  effort  for  several  ye  aiT  to 
reestablish  a  breeding populationmtlie  ElackfootPivercatclm^ent  on  the  west  side  of 
the  Conbiiental  Divide   There  is  no  tiun^p^tersv^  an  habitat  m  the  vicinily  of  Montana 
Tunnels    Mine  pereoni\el  have  observed  si  vans.  Cai\ada  geese^  aiid  various  species  of 
ducks  usmg  tl\e  tailing  poni  pnmaiily  duiiiig  f all  migj^tion[Schaefer2005)   Winch 
swaii  species  havei^ised  Ihetaibn^  pond  is  unkiiown  Ti'un'peter  swans  could  img^te 
thi"ougl"L  tins  area  di^inngspiiiig  and  fall  mig^tion 
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Fringetf  M  yotis 

Vifesteni  Montaiia  IS  on  tlie  northeaffleni  hinit  of  Ihe  distubution  of  fnngedir^otis 
(Foi^esman  2001  ]   Fnnged  myolis  occuib  m  a  VEUiety  of  lov^  tomid-elevalionhabitalB, 
including  deseithabitals,  ^^assland^  woodland;  up  to  aiid  including aprLice-fir  habitat 
(Ftn^esnian  2001  ]   C  ominon  roost  siles  u\clude  caves,  i-ockcie vices.  abandoi^edinuieS; 
and  building  (Adams  2003;  Fore5man2001]   Tins  species  was  notdccuntentedinihe 
vicinily  of  Montana  Tunnels,  but  poten&al  habitat  occiii5intl\epii>posedM-Pit  Mine 
E>yaiEion  ai^a  (Montaiia  T\iimel5  2007)   Thei^is  ai^ecord  of  fnn^d  myotis  11  miles 
s  outheast  of  the  mine- 

Long-eBTsI  M  yotiE 

Long-eared  myotis  are  distnbutedft-omweslen^  Canada  soi^ifti  to  Ba]aCalifoiTQaj 
Mexico  (van  Zyll  de  Jongl^SS^  pg  93)  mc  hiding  all  of  Montana  (Foresmai\  2001 )   Long- 
eared  nwotis  forage  overa  vaiiety  of  habitals.  including  shoitg^ass  prauie,  diy]uniper- 
sagebnJshhabitatS;  ai\d  ponder osapme  aiid  D  oi^igjas -fir  forests  [Foresman2001]   Roost 
siles  include  caves,  mines,  andbuildmgi    Tins  species  was  notdocuntentedintl^e 
vicinily  of  Ihe  Montai\a  Tunnels  Mu\e,  but  potential  habitat  occui^  mthe  propcsed 
expansion  ai^a (Montana Tuniie Is  2007) 

Long-I  Egged  M  yntis 

Long-legged  myotis  ran^fromsoutheiTi  Alaska  into  noilheiTiMexicOriiicluding  all  of 
Montai\a  (Adams  2003;  pgl99)   They  i-oostiiitiees  ( under tlnck bark  1^  building^;  caveS; 
aiid  abai^donedimne  tunnelS;  wlnle  InbeinatLngiiimoi^pi-otected  siles  such  as  caves 
(Foi^esn^an  2001 )   This  species  is  kiioAvnto  occur  in  Jeftere  on  County(Foi¥smai\  2001) 
Long-legged  myotis  was  not  documented  mtlie  vicinity  of  Ihe  Montaiia  Ti^innels  Mine^ 
but  polential  habitat  occui^  m  Ihe  proposed  M-Pit  Mine  Expansion  areaLMontana 
Tunnels  2007) 

Tovrnsend's  Big-esred  B^ 

Townsends  big-eai^dbats  are  foi^ind  in  a  variety  of  habitats  including  mesK  coniferous 
and  deciduous  foi^esls,  as  v^ell  as  diy  coniferous  aiidsciub  habitats  (Kuntz  ai\d  Mailiii 
1932;  MTNHP  2005)   Tliese  bats  typically  use  caves  and  abandoned  mines  formateiTQty 
roosS  ai\dhiben\acula^  but  use  of  buildiii^  has  been  itp  oiled  (MTNHP  2005  J 
Townsends  big-eai^dbats  foi-agp  iieai-fohage  of  ti^ees  andsliiubs  (Kunte  andMai1ii\ 
19S2;  MTNHP  2005  J   This  species  has  been  docuntentedinJeffereonCoui\ty(Foi¥smai-L 
2001 )   This  species  was  not  doci^imented  m  tlie  vicmily  of  Ihe  Montaiia  Tunnels  Mine^ 
but  polential  habitat  occui^  in  Ihe  proposed  M-Pit  Mine  Expansion  area  (Montana 
Tunnels  2007J   Cliffs  and  abandoiied  mines  inlhe  vicinity  of  the  mme  could  provide 
habitat  for  Townsend  s  big-eai^d  bat_ 
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Wolverine 

In  the  ntnll^ein  Rocky  MountaiiiS;  wolveiii^es  piin^aiily  inhabit coidfeitms  forest 
(Ftn^esman2001j  HoiTiocker  and  HmIi  1931)   Wol vennes  were  not  docunisntedinlhe 
vicuiily  of  Montana  TuniielSj  and  prefen^d  habitat  does  not  Kcurmthe  propcsedM- 
PitMme  ExpEuision  ai^a_  Wolvennes  occur  in  Jeftere  on  County,  are  capable  of 
e>Tensive  movemenb,  and  likelycould  pass  lhrouei\  the  nune  area   Tlie  USFS  has 
niodeled  and  nipped  potenbalwolvemie  natal  dennu\g habitat  Potential  denning 
habitat  cccui^  onlheEeaveihead-Deeriodgp  National  Forest;  4  ormore  niiles  west  of 
Montai\a  Tunnels    FV^  Irap  harvest  i¥c or ds  u\dicate  Ihatt^vo  v^olvennes  were 
haivestedinl^^S  and  1996  approximately  5  miles  west  of  Montana  Tuniiels  (Giddiii^ 
2005) 

Western  Toad 

Adult  ivestem  to  ads  are  pnmaiilyteiiestiial  ai\d  occurm  a  vanely  of  habitals  ft-om 
valley botton^  to  In eji  elevations  im vestem Montana  (MTNHP  2005]   l-^stein  toads 
have  not  been  obsei'ved  at  Montana  Tunnels  orintl^epi-oposedM-Pit  Mine  Expansion 
ai^a   TF-^stem  toads  aie  kno^vnto  occui^mJeffeisonCounty  [lAfeiner  ai\d  otheis  2004 ); 
and  suitable  habitat  cccui^  ^vilhintl^  proposed  M-Pit  Mine  Expansion  area  [Montana 
Tunnels  2007J   Westerly  toads  have  been  docuntentednoilh  of  tl\epi"0]ect  aitainthe 
Lunq?  Gulch  di-aiiiage,  nearParkLake^  and  IheNoilhFoiic  of  Quarts  Cieek 
(approximately4nnilesnoi1hwest  of  Montana  Tuiinels)(tJrNHP  2005  ai\d  2005a)-  Itis 
likely  tiiat  they  may  cccur  in  or  near  the  project  area 

BigG^rne 

lA^dhfe  habitat  m  the  vicinily  of  Montana  Tuniie  Is  suppoils  a  variety  of  big  gains    Big 

game  species  docunientedinthe  vicinity  of  MontaiiaTi^mnels  aiidthe  proposed 

expaiisionai^auicludeelk[CaTU5d3p'xJS},inuledeer(0ob:T^ 

(;^fcsc^cs^  black bear(Ur5tJ£3na"JCff?U5;v  and  moi^intain  lion  (P urns ccncc^crj. 

Elk 

Elk  are  pi^esent  u\  tl\e  vicimty  of  Montai\a  Ti^innels'  propcsedM-PitMme  E>YanEion 
aita(DSL  1^85^  Montaiia  Tunnels  2007)  Recent  mapping  of  elk  seasonal  rai\ges 
indicates  thattlie  Montana Tuniie Is  operaliiigpemutarea  ai\d  proposed  M-Pit Mine 
E>Yansion  ai^a  are  mcoinbii^edsumn^r  ai\d  ^vinter  habitat   The  iieai^st  mapped  elk 
crucial  AviiiterraiigelFVJP  1999}is  localed  ^pi"oxin:nately4  5  miles  east  of  the  Montana 
Tunnels  Mine^  on  the  west  si op^  of  theEUdioinMountauis  (Fi^M^i^l)   Cnicial 
winter  i"angp  is  defused  as  ''That pail  of  the  ^Miiter  range  where  90  peivent  of  tlie 
individuals  ait  located  when  tlie  ani\ualsno^vpackis  at  its  maxunumai^d/or 
ten^eratuits  aie  at  ainmimuminthe  ti^70  woi^t  ivintei^  out  of  ten''  (FWP  1999) 
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WESTECH  indicated  that  tl-Le]9E4  ai\dl9S5  baseline  ivildJife  studio  demonslratedtl-Lat 
elk  were  uncommon  m  the  vicuiily  of  Montana  Tuniie  Is  duiiiig  spnn^  tliii?u|J"L  f  all 
(Montana  Tunnels  200r}_  Dunn^tliose  seasons,  niost  elk  sigiitings  wei^uitlie 
niountains  v^estof  tlie  nune  aiea  aiid  mtl^  Gregory  Mom\tain-AltaMoui\tainaie a 
The  inuie  vicuiity  provided  ivinterrai^^habitatj  and  Ihe  number  of  elkcoi^inted 
mci^ased  duiiiig  v^mter  Aii  estimated  ?5  squait  miles  of  elk^vu^terrai^ge  occmitdu\ 
the  wildlife  baseline  aenal  study  area  [F aimer  and  othei^  1965)   DSL  []9B5)mdicated 
that  most  winter  elk  siejitme^  came  ft-tunfourconcenti^alionareas 


1  Gi^goiyMountan\ 

2  Kady/Moi"gan  Gulch  area 

3  WasliinejtonHill  ai^a 

4  SpnngCitek/Bouldei'Eiverarea 

Di^inngivinter.  elk  pnmaiily  used  g-assland  and  Dou^as-fir/gjTiss  habitats  on 
southeriy  aspects  v^tli  gentie  ttunoderate  slopes    Basehiie  obseivations  indicated  tl\at 
elk  moved  beti^Teen^viiiter  concentration  ai^as,  uicluding  Ihrou^  Ihe  area  liiat  would 
beconie  Ihe  Montana  Ti^innels  Mii^ 

Based  on  coirpansons  between  1^84  and  19e^  basehiie  studies  andi^ecentFWP  ivinter 
elk  obseivabonSj  VJESTECH  suggested  twocoiiclusions  relative  toelkdistnbubonin 
the  viciiuty  of  Montai\a  TunneLs  Mine  overture  [Montaiia  Tunnels  ?0D7) 

•      The  d  is  tributio  n  oi  elk  d  luing  lh#  wintei  luayhtve  ch*ng#d  mhuntuig  distruzt  335 
eitlier  Bi  ^I'c^ult  of  uurea^ed  elk  iinniber^  oi  du#  lo  displac e iii#nt  [>f  ZDn7L##lk  bTQ^y 
fro  111  liumaiL  d#veli>piiieiits  in  the  diftn^  I   Both^tudi^?  iii&pp#d  genei  blly  ^inulu  iviiLt#r 
c  D  lu  eiih  &tici  11  axe  It 

>     Both  studies  d^iiTLonstr&ted  &gap  ineU^TVULtei  c o iic entrahd n  tv itliui  the  Montuii 

Tunnels  opeiitiiLg  penuit  area  E  Ik  luo  veiueiit  tliro  ugh  the  op^ratuLg  p#niiit  axeinr  u 
precluded  sin^^iume  development  FWF  d&t&^veie  collected  titer luiiLe  development 
CJa3hn2003  2004> 

Several  factoK  confound  companions  bet^veen  baseline  elk  obseivation  andcuii^nt 
winter  dislnbulions    Fanner  and  otlieis  (19E5t monitored  elk  distnbub on  for  only  one 
wmter  ai^dpnmanlymtlie  vicinity  of  the  propcBednune.  ratlier  than  the  enlii^  hm^ting 
distiict   Elknumbei^  have  change d  since  tl\e  pit-mine  condition   Tliei^has  been 
considerable  i^esidential  development  ^vilidnpoilions  of  tlie  hunting  distiictthatis 
uni^latedtonune  development  that  may  have  affected  elk  numbere  and  distiibution 
The  effects  of  prolonged  di^ougjit  onlheelkl\eiiiinthe  hunting  distiict  have  not  been 
quantified 
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WESTECH  i^poiled  liiatsonie  elk  have  habituated  to  Ihe  presence  of  Ihe  niine  aiid 
muiing  act  vity  (Montana  Tuiiiie  Is  2007]   Evideiice  of  elk  use  of  i^eclam^d  areas  was 
obsei'ved,  which  suggested  an  eastward  extension  of  the  Washu\gton  Hill  ^vii\ter 
concentL-alion  area   Also,  i  vinter  elk  pellet  disQi  button  suggested  a  soutl^em  extension 
of  Ihe  GregtnyMoi.intau"L^vintercoi\cenlratLon  area   In  additioix  Montana  Tunnels 
peiTonnel  observed  elk  aiid  other ^vildlifeu\  ai^diieai^liiemine  operating pem"it  ai^a_ 
Su\ce  huiitmg  aiid  otl^erfoims  of  ivildlife  hai-assirent  ai^  pi-oliibited  witliin  Ihe  niine 
peiimtbouiidary,  elk  use  of  the  rniiie  ai^ais  expected 

Elknumbeis  are  cuirenliybelo^v  established  population  obpcbves  forhunbng  disblcl 
3S5  [Montai\a  Tunnels  2007}  Factoid  polentiallycontiibutu^gto  lov^erelkm^imbeiB 
include  subuit ail  sprawl,  overgi^azingbyhvestccl;  disturbai^ce  ft-om  off-road  vehicle 
use  [partLculariysno^vinobileuse},  ^videspread  veliicle  access  on  public  andpiivate 
land,  ai\dn-iining(Joslin  2003,  2004) 

M  LileDeef 

Mule  deerwei^  IhemcBtcomnionly  obsei'ved  big  game  amnial  dining baselnie  studies 
at  the  Montana  Tunnels  Miiie,  ai\d  tlieir  habitat  is  present  v^thin  Ihe  proposed  M-Pit 
Mine  Expansion  area  (Montana Tuniie Is  2007}  Cepoiled  mule  deernumbeK  duimg 
basehne  studies  ai\dcuii^ntcoui\ts  byFWP  are  liiglilyvailable    DSL  (1^35)  nipped 
mule  deer ^vniter range,  which iiicludes  GregoiyMoi^intain  and  areas  totlie  nortlieast  of 
Gi'egoiy  Mountain^  AltaMountaiii  aiid  areas  east  of  Alta  Mouiitain  Ihat  mclude  the 
mii\e  operabng  peiTiTit  aiea( Figure i^2)_ 

Mule  deercontinue  to  use  tlie  inu\e  operating  peiimt  are  a   WESTECH  found  that  mule 
deer  distribution  and  habitat  use  do  not  seem  to  have  i^indergone  any  substai^tial 
change  since  the  baseline  studies  ^veie  completed  (Montaiia  Ti^innels  2007)   Wliilemule 
deernumbeis  fluctuate  seasonally  and  annuallyr  mule  deer  are  piesent  in  Ihe  vicinity  of 
the  mine  yeaiToui\d 

H  Dose 

Mocsehave  been  documenled  m  tlie  vicinity  of  the  Montana  Tunnels  Mine^  and 
pi^fen^d  habitat  IS  found  ^vitliin  the  propcsedM-PitMine  E>Yansion  aiea   Evideiice  of 
nwose  was  observe  din  Ihe  ivilloivbottomhabitals  along  ClancyCieek  and  Kady  Gulch 

duiii\gpreminingbaselu\e^vildlife  studies  and  during  tl\e  2003  to  2004  reconi^aissance. 
FVW  has  lepoiledtl^atlhere  is  a  small  but  gj^duallyiiicreasmg  moose  population  in 
hui\tingdistLict335_  Ci^eek  bottom  habitats  ai^in"Lportai"Lt^vinleri"angp  fortius  species. 
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Blade  Bea- 

BlEickbeai^  ^veit  observed  m  tlie  vicuiily  of  Montana  Tuiiiie  Is  duim^  baseline  studies 
(1964-1935)  aiid  duiiiig  field  it^zomiaissEmce  m2004    Habitat  f or blEick  be ai^  azcui^ 
within  the  proposed  M-Pit  Mine  Expansion  area 

M  ountBin  Lion 

Evidence  of  inoi.intaii\  lions  in  the  "yicinity  of  Montai\a  Tunnels  was  obsei'ved  during 
pieminuig  baseline  studies  (Fanner  and  otlieis  19S5J   Habitat  for  mountain  lions  occuit 
mthe  propcBedM-PitMme  E>Yansion  ai^a 

3,9.3        Environmental  Consequences 

3-9.3L1     Alternative  1  -  NoAction  AltffnalTve(L-Pitl 

Under  tlie  No  Action  Alten^attvC;  Montai\a  Tunnels  would  contmoe  to  operate  ui\der 
the  existingL-Pit  Plan  ui\td  2009    ln"pacts  to  wildlife  from  past  mine  development  and 
cunentmme  operalionwould  continue  until  minuig  ceases,  distuited  sites  ai^ 
itclain^d,  and hunian activi&es  mthe  aieaaie  induced   Eftecis  insulting ft^om  alleied 
habitat;  includmgieclaimsd  sites,  woi^ildpereist 

The  19S6  final  EI5  pitdicted  a  variety  of  adveree  unpads  to  wildlife  ft^omininmg 
activity  and  associated  disturi^ance  (DSL  19Sb)  JirfiacS  n\aymclude 

■  DirectlDES  Dfh&bitat 

■  Reduc  tion  in  f D  rage  produc  tivity  uid  /  d  r  Lvul&bility. 

■  Disturb  aiLze  and  d  i^  plu  eiuent  o  f  tv  iMliie 

*  H  abitaahd  n  oi  s  D  dtlc  TviMliie  to  liiuuBn  utnrity 

*  PhyE  10  lo  git  al  E  h#E3 

*  H  abit  Lt  ii  agiu#nt  atio  u  and  ifolatiou. 

■  Imreues  ul  comp  etitive  aiLd  pi#d  itoiy  o  rg  ami  ms 

*  S  ec  D  nd  axy  effects  ti#ated  by  [lt  o  rk  f o  k  e  («  g  ^  p  ci  atluug ,  vehuzle  coUifiom) 

lA^dlife  species,  iiicludii^gbig  ganger  were  not  monitored  diguing  mine  development 
Consequentiy,  detennmingtlie  unpads  to  some  species,  pailiculaiiy  population  level 
eftecis,  IS  not  feasible    FVW  did  initiate  ^vinler  surveys  of  elk  and  olherbig  game  m 
19S9    WESTECH  attempted  to  evaluate  the  occuirence  of  potenttal  unpads  predicted 
byDSL  (1935)  (Montana  Tunnels  2007) 
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DSL  (19B5,  pagexi)si.iinii"LaiizedpotentLEdiirfia:l5  to  ivildJife  from  mine  developntent 

u 

''Mining  would  deslroy932  acits  of  ^vildlite  habitat   Mining  activity  and 

loss  of  suinmsr  i"ange  woiildfonze  nuile  deeruitosmrouiidinghabitals- 
Elk  that  lire  aivrnter-coiicenti^alion  aita  adjacent  to  Ihe  mme  would  n\ove 
west  to  avoid  mining  activily   Mule  deer  and  elk  may  eventually  bee  ome 
accustomed  to  minuig  activity  and  be ^lusu^ghabitals  near  tlie  pemut 
aiea   O then vildlife  species  would  undei"go  asiimlai^  displacement  and 
habituation  process    theexcava&onof  al62-acre  miiie  pitivould 
sigjiificantiyreduce^vildlife  l^abitatiiitlie  pemut  area   The  quality  of 
wildlife  cover  in  reel  aimed  lands  would  be  lou'eied  due  to  reduced 
densi&es  of  shrLibs  aiidconifeiB    Mule  deer,  hoivever,  may  beiieftt  fi^om 
theiiicreased  acreage  of  foragmg  habitat   Small  increases  in  poaching 
wildlife  hai^assment  aiidroadkiUs  are  ai^hcipated  " 

AmendnwnlE  and  revisions  totl\e  ongjnal  Operating  Permit  00113  ft^om  1936-2007 
mcieasedthe  propcled  distuitance  ai^afrom  an  estimated  distuitance  area  of  932 
acres  to  1,1 76  acres  (Montai-LaT\innels  2007)   DSL  [19Bb)  noted  that  all  ^vildlife  habitat 
types  liiat  would  be  disturbed  tlii"ou|i\  mining ^vei^  abundant iiitlie  mine  vicimty,  ai\d 
no  unique  or  limited  habitats  would  be  lest 

Big  Game 

Willie  (here  was  loss  of  elk^viiiterraiige,  aconqjaratively  small  amouiit  of  available 
winter  i"angp  has  been  distui^bed  by  mining  Accoi"dingto"'F'VE5TECH  cuiitnt  v^mter 
distLibutLons  of  elk  are  similai^  to  tliose  identified  by  DSL  [1935)[Montai"LaT\innels 
2007J   V\^tenngelk  aie  generally  absent  from tlie  mine  area  Qosbn 2003}   V\^"Lteiing 
elk  woi^ildbkely  avoid  tlie  inme  until  reclanialionis  con^lete  and  human  activity  is 
dnnmished   A  large  portion  of  Ihe  mine  ai^ais  mule  deer  v^mter  range    Wliilemule 
deer  may  avoid  the  mine,  Aviiiter  distnbubons  of  mule  deer  do  not  appeal^  to  have 
changed  appreciably  (Montana  Tunnels  2007) 

WESTECH  noted  tliat  displacement  of  resident  ammals  likely  cccun^i  but  liiat  effect  is 
difficult  to  measure  [Montana  Tunnels  2007)  Some  elk  and  mule  deer  have  habituated 
to  mine-related  acbvity  ai\d  have  been  obseivedin  and  adjacent  to  tl^mine   't'^fliile 
there  IS  docun^enleduse  of  a  i^eclaimsd  waste  rock  storage  area  by  deer  and  ellv  n\ost 
distui^bed  habitat  would  not  be  leclaimedi^inblmimiig  ceases  and  would  likely  be 
av  01  de  d  by  ^vildlife_ 

Mine  development  has  mteifered  wiftimovenient  of  elk  between  Ihe  GregoiyMoi.intaii\ 
ai\d  Washington  Hill  cone enb^atLon  aieas  (J-fir  displacenientj   Elk  apparently  adjusted 
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theii^  tL"avel  routes,  since  elk  contuuie  to  use  tlie  Gi^^oiy  Mouiitain/AltaMountaii^ 
concentL-alioiB  ai^^  [MontEma  T\iiinels  20071 

MoGse  habitat  has  notbeen  impacted  by  cun^nt  mine  developntent   It  is  unkntuvnif 
nwose  moventents  have  been  allei^d  due  to  mmm^  activity  Black  be  ai"  habitat  has 
been  urq? acted,  andbeai^  likely  have  been  displaced  into  adjacent  areas    Mouiitain 
honspity  pnmaiily  on  deer,  but  also  prey  on  elk  Displacen^nt  of  piiinaiyprey 
species  of  mountau^  lions  would  likely  lesultm  the  displacen^nt  of  Lons    Lar^ 
pi^datorej  bke  mouiitam  hoii;  occur  at  low  densities    Effects  of  mu\e  development 
likely  aftec ted  few  individuals 

Other  n^aminals  have  not  been  monitored;  butthem"paclE  predicted  by  DSL  (19S5) 
likely  occuiied-  Less  mobile  species  {eg,,  rodenl3)n"Layhave  been  killed  duimgimne 
development;  wliile  mobile  species  ^veie  likely  displaced   Mammals  ^vilhbmiled 
nwbihty  v^oidd  also  be  at  iisk  for  mortality  resulting  fi"om  mine  Iraffic    Small  mammals 
would  rep opul ale  reclaimed  aieas 

Bivds 

NesHiig  ai^dfora^jnghabitat  for  birds  were  leducedbysuiface  distuitance  associated 
Tvithmine  developntent   Grasslai^d  habitats  ^veiemostpievalentivilhiiitlie  ongjnal 
peimitboui^dary  [about  50  penzentl  v^liile  foiested  and  slii-ub  habitals  accouiitedforSS 
peiventandS  5  peivent  of  tlie  aiea^  respectively  Grasslai^d/shrLibland  species  would 

have  beenin^acted  meet  by  development  activity  Eii^ds  are  n\obile  and  readily  flee 
distui^bance.  and  likely ivould  quicldyrecolonisereve^tated  areas    VVE5TECH 
obsei'vedcoinlship  displaj^  of  ^vestem  meado^vlai^ks  and  vesper  span^o^vs  on 
reclamed  ivasle  rockstorage  aieas  mjuns  2003  (Montaiia  Tunnels  2007) 

Paptorspecies  using  Ihe  mine  aieawould  have  lost  a  small  amount  of  foraejng  habitat; 
andbeerenwvalivouldhavereducednesbiig  and  peiv  lung  habitat   VVE5TECH  noled 
suspected  red-tailed  haivk  aiid  gieat homed  o^vl  nesliiig  lenitoiies  adjacent  to  Ihe 
exis ling L-Pit Plan  mine  peiTmt  aiea  and  a  golden  eagle  iiest  along  Ihe  mine  access  road 
(Montai\a Tunnels 200r)_  Tliey concluded  Ihat these  cccunences  suggested tliatraptore 
Tvere  notsubstanlially  aftec  ted  by  imiie  development  and  acbvity 

Montai\a  Tunnels  is  legated  iiitlie  Clancy  Mining  Disbict  v^hichhas  a  substantial 
histoiy  of  mining  act vity  ai^dtlieie  are  nunterous  abandoned  mines  in  tins  disbictand 
adjacent  mining  distiic Is    Aiecentwater  qQalilyrestorationieport[DEQ  2006b)  for  tlie 
Lake  Helena  catchnient  area  idenlified  as  awaler  quality  problem  hi  gji  metal  (e^.; 
aiseniCj  cadmium  ai\dlead}concenlrations  in  several  ivater  bo  dies  ii\  ai\d  adjacent  to 
the  Montana  Tunnels  ivildlife  study  area   Higli  ntetal  coi\centi"ales  iveie  attributed  to 
mining  ai\d  mine  drau^a^^  partLculariyfromabaiidoi^ediniiies,  andei-osion  of 
sedimenS  ft"om  other  souKes    Montana  Tunnels  tailings  pond  ivater  contains  low 
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levels  of  lead  and  cadirQuii\  ivhichniaybe  hEizEuiious  to^vildlife  overtime    Tlie 
avera^  value  for  dissolved  lead  u^tlie  tailings  pond  for  2002  tlii^oi^igji  2005  ivas  <0_003 
nig/L,  Eind  dissolved  cadnuuinO  0004  mg/L  (T Ale  3.6-10)   Tlie  pi^dicled  value  for 
dissolved  lead  in  the  L-PitLEike  (elevation  5;610  feet]  is  0  003b  mg/L,  and  dissolved 
cadnnumOOOOEmg/L  (Table  3.6-5)   TlieseconcenlrationSj  except  for  cadmn^uni  are  eJI 
belo^vDEQ-rchi-onic  aquatic  life  standards  (DEQ  200ba)    Tlieie  are  nostandai'ds  set 
for^vildlife  species 

Waterfowl  have  been  obsei'ved  using  tlie  tailnigs  storage  facihty  as  ai^eslii^gsite  di^inng 
spring  aiid  fall  mi gj^ation   In  additioii;  tl\ere  ^veie  reported  observations  of  ducklni^ 
ontiie  pond   Waterfowl  may  be  exposed  to  Ioav  levels  of  heavy  n^tals  such  as 
cadmnim  and  lead  contaii^d  m  die  tailm^  solution 

Trace  ntetalS;  such  as  lead  and^:admn.lIr^  mayconcentratein  organisms    V-flule  lead 
doesnotmagufyup  tliefoodchaux  cadmnimdoes  have  potential  tobioaccumiilate 
(Eisler]9e5, 196S)   Eisler  (]9B5jmdicates  tliat  fteslnvaler  aquatic  organisms  accunuilate 
cadiniumfroimvatercontainingcadiniuinconcerLlratLons  not  pi^viously  considered 
hazai"doiis  to  public  health  or  to  many  species  of  aquatic  life   Studies  have  indicated 
thatcadmiumcanbioaccumulale  tlii^oi^igii  teiiesbial  food  webs  and  can  affect  he  alftu 
behavior,  and  population  status  of  ptaimig:an(Pedere on  and  S aether  1^^9j  Lansonand 
otiiei^  2000)   Patluvays  for  poten&al  exposure  of  wildlife  to  cadnnum  exist  at  Montana 
T\innels  and  elseivhei^mtlie  Clancy  Ci^eekwateished   However^  tlieiehave  been  no 
studies  of  cadmium  exposui^m  wildlife  at  Montana  Tunnels  or  the  Clancy  Ci^eek 
wateished-  If  hssue  concentL^aUons  aiesufficiendyhiglv  walerfoAvl  maybe  atiisk  of 
nioilality  or  sublethal  effects    If  ti^ace  n^tal  levels  ai¥  not  necessaiily  toxic  to  individual 
waterfowlj  metals  {e,g„  cadiniuin}inay  ieachhaimfulcon:enlrations  inpiedatoi^ 
thi"ougl"L  bio  accumulation   Lead  and  cadmiumingfsted  by  birds  using  tlie  tailin^^  pond 
■would  lilEly  add  to  tlie  existing  body  bi^irdens  of  those  metals  in  Ihe  individual  bii^ds 
5u\ce  lead  does  not^pearto  biomagnify,  tl\ere  n^aybelumled  potential  for 
accumulated  lead  to  affect  pre datoK    Cadmn^uncanbiomagpify  andi"^tore  feeding  on 
■waterfowl  exposed  to  cadmiuincouldpotei\lially  be  exposed  to  haimful  cadmium 
concentL-alions   The  potential  f or metalS;  pninanlycadmn.in:t  ft^omtl\e  tailing  storage 
facility  to  concentrate  aiid  intact  i"^tore  is  unknowii  su\ce  studies  have  not  been 
conducled  to  evaluate  tliee>Ycsure  potenlial_ 

B^ld  Eagle  -  Bl  M  Sensitive  Species  3ifd  State  ^hvjs  of  Concert 

OnJune2Sj  2007  the  baldea^je  was  ren\oved  from  Ihe  list  of  threatened  and 
endai-Lgeredspecies[U5Ft"^200r}-  Tlie  fuialrLile  became  eftecbveAugustS;  2007   To 
ensui^  tiiatea^s  continue  to  ftmve.  the  USF^"^  ^vill  woikwiftiFWP  to  monitor  eagles 
for  at  leasts  yeais   Potential  urqjac Is  to  bEdd  eagle  iiestmg  aiidfoi-agjng habitat  and 
adhei^ence  to  Montana  Bald  Eaeje  Managfnient  Pi ai\i\estlenitoiy  guidelines  are  used 
to  evaluate  m^acS  tobaldeagjes   Tlie  analysis  area  is  Ihe  existing  peimit  area 
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ln"plen"Lenl:alion  of  IheNo  AdionAlteiTialiveinay  Eiffect  but  is  notlilElyto  adveiBely 
affect  bald  eagles  or  their  habitat   The  distaiicefromtlie  project  ai^ato  ai\  active  nest 
aiid  piunary  use  aitas  is  gj^aterlhan2  5  miles    AlftioueJitL-ansientbaldea^s  nigl^t 
occasionally  fly  over  the  operaluigpeiimtarea;  habitat  for  bald  eagjes  is  not  present 
Availability  of  cam  on  for  foi-agang  would  be  unaffected,  but  bald  eagjes  are  unhkely  to 
forage  mtlie  peiimtarea  due  to  Ihelack  of  foragngoppoitunitiesiiitlie  mii\e  area  aiid 
the  level  of  hi^unan  acbvity   It  is  possible  for  bald  eagles  to  forage  on  waterfov^ltl\at 
niayhave  been  exposed  tonietals  [ac;,,  cadmimnX  fromtlie  tailn^gs  pond   If  ntetal 
concentL-alioiE  are  sufficiently  hi  ^  eagles  could  si^iffer  sec  ondaiyadveree  unpaclr  due 
to  exposure  to  metals    The  potei^lial  for  indirect  aiid  cunuilative  urq^acls  toea^s  ft^om. 
sec ondaiy  exposure  to  metals  ft^om Montana  Tunnels  is  uukiiov/n^  since  studies  have 
notbeenconducted  to  evaluate  Ihe  exposui^  potential 

Auiphibisiis  Bfid  Rq}t}ie& 

Pi^-mme  baselii^e  wildlife  studies  did  not  docuirent  pi^esence  of  any  airphibians  or 
repbles    Siiicemine  development;  spotted  ft"ogs  have  been  dec untented  along  Claiicy 
Creek(Montai-LaTuni^ls  2007)  aiidm  Ihe  taiJm^  pond  ISchaefer 200^}  AlsO;  ambber 
boa  was  observed  by  VVE5TECH  [lv1ontai\a  Tunnels  2007).  Due  totheirrelative  low 
nwbility,  an^hibians  and  reptiles  in  Ihe  mine  ai^a  may  have  expeiieiiced  direct 
nioilalityfromgi-ound  dealing  aiid  construe  lion  activilies  dunngmine  developn^nt 
Ampliibians  andi^Mes  are  at  iisk  for  vehicle-caused  mortality  alonginine  access 
roads  and  haul  roads    Inaddi&on,  Ihei^  would  have  been  a  loss  of  habitat  ass  o[:iated 
witii  mine  development 

Ampliibians  potentially  are  moi^  susceptible  to  envu-onntental  contaimnanls  because  of 

theii^coiTfilex  life  cycles  and  moi^  permeable  skin  AJmcstall  amphibians  i^quii^ 
n:\oistuitto  conq^lete  their  life  cycle,  and  most  ai^  aquatic  in  Iheu-egg  or  larval  stages 
Carey  and  Bryant  1199^}  discussed  am^imberof  patlw^aj^  ftirou^  which  amphibians 
could  be  m^ acted  by  environmentalcontaniiiiaiits    Toxicai^ls  i\eed  not  be  diitctly 
letl\al  to  affect  an"pliibians    Sub-lethalcoiicentL^ations  of  soniecontammants  may 
inci^ase  susceptibility  of  laivaeto  disease  oru^creasepi^dalion  on  larvae  byinq^acling 
swunmmg  ability  or  by  retardn^g  grov^thrates    In  particular.  theypou\t  oi.it  tiiat 
''endociii\e-disiuptmg  toxic anls  can  have  effects  at  tissue  levels  well  below  detectable 
levels/'  and  ftiat ''toxic ai^ls  designated  as  safe  should  notbeconsidei^dtobe  ftte  of 
endociiiie-disiuptmg  effects  uiitil  proven  otheiT^Tse    [Carey  andBiyant]995f  P£l^)- 

Itis  unknown  what  impact  chemicals  and  iretals  iiithe  tailing  stora^facihty  may 
have  on  an^hibians  duimg  operations    It  is  possible  that  there  could  be  subleftial 
impact  to  developmg  an"pliibian3    Cadmium  and  lead  may  accumulate  in  aquaUc 
planis  and  animals  (Eisler  19E5, 19EEt_  Exposui^  of  ampliibians  tontetals  could  i^si^iltin 
subletlial  toxic  effects    Exposure  of  anq? hi biai\  larvae  to  cadnuumcaii  induce  survival 
rates  (James  ai\d  olhere  2005]   Thepoten&al  of  pollutaiils  mthe  tailmg^  stoi-agf  faciJily 
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tobiocoiicentL-ale  and  potential  iirq?acls  to  an"pliibian3  have  notbeenmeMui^d  aiid 
studies  have  not  been  conducted  to  evaluate  tl\ee>Ycsi.ire  potential- 

rftreafcffaj  and  Eiiriajiqered  Species 

Grar  Wolf-  EadmgEf^ 

Effects  to  gray  wolves  were  evaluated  by  asKssiiig potential  project  m^acS  tokiio^vn 
den  orrendezvous  sites,  impacts  to  iinpoitantivolf  prey  or  tl\eu^  habitat  such  as  big 
game  winter  i"angp;  aiid  inci^ases  uiinoilalitynskto  wolves    The  effects  anal}:Tis  area 
forgi-aywolf  IS  the  operating  peiimt  are  a  ai^diimnediate  vicinity- 

AlteniatLve  1  niay  affect,  but  is  not  likely  to  advei^ely  affect  Ihe  gi^aywolf  orits  habitat 
Under  tins  alteinalivecuii^nt  habitat  conditions  v^oi^ildpereist  and  exis  ling  levels  of 
huinai\  activity  would  continue   There  aieno  knowi\  wolf  dens  or  rendezvous  sites 
near  the  Montai\a  T\innels  Mine   Impacls  to  elk,  pnmaiy  prey  species,  have  already 
occun^d  thi"ougl"L  inuie  development   Elkmtl^e  area  appear  to  have  adjusted  to  mming 
activity-  V\hile  theie  ivas  some  loss  of  ivmter  rai\^  habitat  due  to  mme  development 
and  aclivity^  tl\e  amount  of  habitat  tliat  has  been  lost  is  lelatively  small- 

ElknumbeiB  in  2004  aie  below  TWP  populabonobpcbves    Factoid  potentially 
contLibutmgtoloiverelknuinbei^  include  suKiitai^  sprawl,  overgi^azmgbyhvestccJ^ 
dlstultancef^omoff-lx^ad  veliicle  use  ( particulariy  snowmobile  use  l  v^despread 
vehicle  access  on  public  andpnvatelai^d;  andminu\g{Joslin2003j  2004]   It  is  unclear 
whatpopula&on-level  eftecis  development  of  tlie  Montana  Tunnel  Mine  may  have  had 
Also,  the  influence  of  recent  climate  patterns  on  elk  numbeis  is  i^inkuoAvn   Cumulative 
impacls  from subuit an  develop n^nt  [habitat  loss  and  distuitance)  and  otherlai\d 
n^anagpn^ntpracliceS;  such  as  livestock  ovei"gr^m&  may  have  additive  negative 
effects  to  elk  populations    Reducbons  melknumbei^  polentially  may  reduce  wolf 
foragmg  opportunihes 

Gn'iztyBear-  ThrEotofed 

Effects  to  gjizzly  bear  wei¥  evaluated  by  assessmg  tlie  potential  for  gn^sly  be ais  to 
occur  in  ftie  pemit  aiea  and  potential  for  mine  developntent  and  activilyto  affect 
^zzly  beai^    The  effects  ai\alysis  aiea  for  grizzly  be  ai^  is  the  peiTnit  aiea.and 
immediate  vicmity 

Alternative  1  would  have  no  effect  on  gizzly  beai^  or  Akit habitat   U5FV\5  does  not 
idenlify  ftE  giizzlybearas  e>^Jected  to  occi.iru\Jeffere  on  County-  TheNCDE  lecoveiy 
zone  IS  moi^  Ihat40  miles  totlie  nortli;  ai^dtlie  m^ped  distiibution  of  beais  oulside 
theNCDE  recoveiy  zoneis  approximately  ?5  imles  north  of  thepeimit  area   Tlieieis 
no  dccumented  occuiience  of  grizzly  be  ai^  use  of  the  operating  permit  ai^aorlhelaiffr 
wildlife  baseline  study  area   It  is  unlilElytliat  gizzly  beaiB  ivould  occur  in  or  near  the 
mme  aiea 
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Canada  Lynx  -  Thrsata^ed 

Effects  to  Canadalyiix^veitevEdualedby  Msessm^urqjaclr  to  lynx  habitat.  The  effects 
anEdysis  ai^aforCaiiadalynxis  tlie  operating  peiTrat  Eu^a  and  mure  di  ate  vicinity 

Alteniative  1  n\ay  affect^  but  is  not  likely  to  advei^ely  Eiffect  Canada  lynx  or  lis  habitat. 
Under  tins  alteinalivecuii^nt  habitat  conditions  v^oi^ildpereist  and  exis  ling  levels  of 

huinai^  activily  would  continue  into  2009 

The  MontEU\a  Tunnels  Mine  is  at  the  eatunatedloiver  limit  of  potential  lynx  habitat 
(approximately  b.OOO  ft}  Habitat^vitlnnthe  operatirLgpemTit  ai^ais  notconsidei^d 
pi^fen^d  habitat  for  lynx   Tl\eie  ai^noki^oivn  orhistonc  i^ecords  of  resident  lynx  111  or 
adjacent  to  lhepro|ectaiea   Becai^ise  of  tl\e  abseiice  of  pi^fen^d  habitat  and  lack  of 
contLguous  potent! Ed  lynx habi tat ii\tl"Lesoi.ilhen\poi1i on  of  LAUDI-06j  ^vest  ai\d 
norduvest  of  Montana  TunnelS;  it  is  unhkely  that  lynx  would  odrui^neartlie  Montana 
Ti^innels  Mine 

Canada  lynx  n\ay  be  toleraiit  of  mo  dei-ate  levels  of  huinaii  activity  and  distui^bance 
(ClaEU-etal  1999,  Pee  ai\d  otlieiB  1999}  Lynxaie  enable  of  extensive  exploratory  and 
dispeisal  moven^nts    Itispcssible  that  Iransientlynx  could  move  tiirou^lhe  area 
Mine  development  and  activitycoi^ild  displace  ti^Emsient  lynx   Because  of  tiie  limited 
potentiEdforlynxto  occin-near  the  Montana  Tunnels  Miiie,  it  is  unlikely  ftiatnune 
development  aiid  production  had  n"teasiii"ableurfiacl5  onCaiiadalynx   Eecieational 
activity  (eg.;  snov^Tnobiliiig  skiing)  uilhii\inlynx  habitat  may  distuitlynx 

eLH  SeffsftiveWiidtifeSp&cies 

ln"pacts  ^veit  evaluated  based  on  occun^ence  of  black-backed  woodpecker  habitat 
withu\  the  project  ai^a  and  potential  to  urpact  black-backed  v^oodpeckerortheii^ 
habitat  The  effect  ai^alysis  aieais  Ihe  opei-aliiigpeimitarea  ai\d  die  ci^imulalive  eftecis 
aitalysis  ai"eais  tl\e  baseline  wildlife  study  ai^a_ 

Under  Alternative  1 J  tlieit  ivould  be  no  changes  to  potential  black-backed  woodpecker 
habitat   Densibes  of  black-backed  woodpeckere  intiie  vicinity  of  the  Montana  Tuniie Is 
Mine  aie  expected  to  be  low  because  habitat  is  limited  due  to  the  lackof  fue  ormsect 
mortality  Recent  fues  [2000 )injeffei^ on  and  Levels  and  Claikcounbes  ci^ated 
pi^fen^d  black-backed  v^ 00 dpecker  habitat.  Because  of  Ihe  absei\ce  of  piefeiied  habitat 
widiu\  tl\e  permit  ai^a  and  basebne  ^vildlife  study  aiea^  black-backed  v^oodpeckeis  ait 
expected  to  be  uncommon  or  rait  in  tl\ehve-foiested  habitat   Mine  development 
resultedmloss  of  anestimated327acies  of forestedhabitat|LeMieiix,P  2006)   This 
loss  of  forested  habitat  woi^ild  have  litfle  eftectontlie  black-backed  woodpecker 
popula&on  It  is  unhkely  that  residential  development  near  the  Montai\a  Tunnels  Mine 
would  measurably  diminish  black-backed  woodpecker  habitat   Alteniative  1  niay 


3-1  bb 


Chapters 3,9  wwdnt^ 

impactmdividuals  or  habitat,  but  would  not  bkelycoi\lnbute  to  attend  towai^ds  federal 
listing  orcause  a  loss  of  viability  to  the  population  orspecies  for  black-backed 
woodpecker 

Brewa-'s  Sparrow 

ln"pacts  ^veit  evaluated  based  on  occun^ence  of  Bre^vers  span-oiv  habitat  uiliui\  the 
propct  area  ai\d  potent  alto  impactEitivei^s  span^ow  or  Iheu"  habitat.  Theeffecls 
ai\alysis  ai^ais  the  operaluigpeinntarea;  aiidthe  ci^unulative  eftecis  analysis  ai^ais  Ihe 

baseline  wildLfe  study  area 

Under  Alternative  1 J  tliei^  would  be  no  chaiiges  to  potential  Bit^vei^s  span^oAV  habitat 
Mine  developmentresultedmthe  loss  of  gj-asslai^d  aiidbigsa^brush/grasslai^d 
habitat  tl\at mi ^t  have  provided  habitat  f or Ere^vers  span^oiv   Eie^ver's  span^oivhas 
not  been  dec  undented  attlie  Montana  Tuniie  la  Mine  [Fanner  and  othei^,  1965^  Montana 
T\innels  ?007j   Tlie  eftecis  of  habitat  less  resuHuigft-omnnne  development  and 
operation  would  peisistuntdinming  ceases  and  successful  reclamation  is 
accomphslied 

AlteniatLve  1  niaym^  act  individuals  or  habitat  but  would  not  Lkelycontiibute  to  a 
Dtnd  towai^ds  federal  listu^g  orcause  a  loss  of  viability  to  the  population  or  species  for 
Breivef  s  spaii"ow 

ln"pacts  ^vei¥  evaluated  based  on  occun^ence  of  flammulated  owl  habitat  within  the 
miiie  ai^a  and  potential  to  intact  flammulated  ov^ls  or  tl\eii^ habitat  Tlie  efEecIs 
aiialysis  ai^ais  the  operaluigpeiimtaiea;  aiidthe  ci^imulative  eftecis  analysis  aieais  Ihe 
baseline  wildlife  study  area 

Under  Alternative  1 .  tliei^  ivould  be  no  changes  topotenlialflanimulated  oavI  habitat 
Mine  developinentiesultedmthe  loss  of  Dougjas-fir  and  ponderos  a  pine  habitat  diat 
niayhavepi-ovidedflamnnulated  ov^l  habitat   It  is  unki^oivn  hov^  imich  of  Ihe  foi^sted 
habitat  that  v^ as  lost  to  mine  developntent  consisted  of  relatively  open  old  u"oivtl"L  aiid 
niatuie  pondercsapiiie  ai\dDoueJas-fii^  habitat   V\hile  flammulated  oivl  has  not  been 
documented  at  Montana  Tunnels^  't'VESTECH  su^ge^led  tiiat  a  tentatively  identfied 
screech  oivl  duni^gpie-miiie  basehne  studies  iri^ithave  been  a  flammulated  owl 
(Montai\a  Tunnels  2007)-  Tl\e  eftecis  of  habitat  loss  resultng  from  mine  developn\ent 
aiid  opei-at on  wouldpei^isti^inblminiiig ceases,  leclamabonis  con^lete,  and  forested 
habitat  IS  replaced   Alternative  1  may  imp  act  individuals  or  habitat;  butv^oi^ildnot 
likely  contribute  to  a  Irend  to^vards  fedei"al  lisbng  orcause  a  loss  of  viability  to  the 
population  or  species  for  flammulated  oivl 
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Golden  Eagl& 

ln"pEicts  ^veitevEdualed  based  on  occun^ence  of  golden  ea^e  habi  tat  within  Ihe  niine 
ai^a  and  polentLaltom"pact  golden  eagjes  or  theu^  habitat   Tlie  eftecls  analysis  ai^ais 
Ihe  operating  peraut  are  a 

Under  tlie  No  Action  Al tentative;  tl\ere  would  be  nochaiiges  to  potential  golden  ea^ 
habitat   Mine  development  resulted  m  the  dutctloss  of  golden  eagje  habitat  and 
habitat  for  prey  species    Mute  activity  may  have  displaced  golden  eagjes  front  nesting 
or  foi-agjng  adjacent  to  tlteL-Pitand  other  nune  facibties    WESTECH  noted  tliat  ait 
active  golden  eagje  nest  IS  adjacent  to  tiie  ntute  access  road;  suggesbitg  ftiat 
displacement  eftec Is  to  golden  ea^es  may  be  minintal  (Montana Tunnels  2Q07)_ 

Residential  developntenMvitltin  tlte  v^dlife  baseline  study  area  would  likely  i^esult  in 
the  loss  of  addibonal  nesliitg  and  foraging  habitat  for  golden  ea^s    This  potential  loss 
of  habitat  would  be  addi&ve  to  habitat  lost  to  mine  developntent 

Altentative  1  ntaym^  act  individuals  or  habitat  Kit  would  not  likely  contiibute  to  a 
Dend  towai^ds  federal  listing  or  cause  a  loss  of  viabihty  to  the  population  or  species  for 
golden  eagje 

Gt^  Gray  Owl 

Evaluation  of  in^acls  v^as  based  on  occini^itce  of  gr^atgr^y  oivl  habitat  v/itltin  Ihe 
project  area  andpotenbalto  impact  gi^atgi^ayou'ls  or  tlteii^  habitat   Tlte  eftecis  analysis 
aieais  tlte  operating  pemut  are  a 

Allhouglt  gi"eat  gi"ay  ov^l  has  not  been  doci^intented  at  Ihe  Montana  Tunnels  Mine,  ftiei^ 
IS  potential  habitat  v/itltin  Ihe  penrat  aiea  and  baseline  v^ildlife  study  area   Under 
Altentative  1;  tlteie  would  be  no  cltait^  to  potential  gieat  gi^ay  owl  habitat 

Mine  development  resulted  m  the  du^ctloss  of  poten&al  gr^atgr^y  owl  nesliitgand 
foraging  habitat   Mine  activilyntayhave  displaced  gj^at  g^y  otvls  nesting  orfoi-agjng 
adjacent  to  tite  L-Pit  aitd  otlter mine  facilities 

Altentative  1  ntay  intact  individuals  or  habitat  butwould  not  likely  contiibute  to  a 
Dend  towai^ds  federal  lis  tutg  or  cause  a  loss  of  viability  to  tlte  population  or  species  for 
^at  gi"ay  owl 

logga^headShiik^ 

In^acts  ^veie  evaluated  based  on  occun^ence  of  loggerlteadshiike  habitat  witltin  Ihe 
Mine  area  aitdpoten&al  toiirq?actloggeriteadshiii:e  or  Iheir habitat  Theeffecte 
aitalysis  aieais  tlte  operaliitgpeimitarea 
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Loggpihead  sliiikeivas  observed  dmii\g wildlife  baselii\e  studies  mtlie  viciiiily  of 
MontEu^a  Tunnels  (Montana Tuniie Is  2007)   Under  Alteinalivelr  Ihere  woi^ildbe  no 
changes  to  potential  log^eriie ad  shnl^  habitat   Loggprheadsliiike  would  have  been 
displaced  di^inngmine  developnient  due  totlie  direct  Icbs  of  openshrLib  and  ^assland 

habitat    Displacement  would  peisist  for  tlie  life  of  tl\einu\e   Foil o^ving mine  closuit 
ai\d  successful  i^clainalion^  loggeiheadslinis  would  likely  recoloni^e  smtable  habitat 

AlteniatLve  1  n^aymp  act  individuals  orhabita^  butwouldnoHikelycontiibute  to  a 
htnd  towai^ds  federal  listing  oi" cause  a  loss  of  viability  to  the  population  or  species  for 

loggpii\ead  sliiike. 

JVortAem  G  osttBwk 

In^acts  ^veit  evaluated  based  on  occun^ence  of  northeiTi  goshawk  habitat  Avitliinihe 
mute  ai^a  and  potential  to  iirpactnortliemgoshav^k  or  tl^ir habitat  Tl\e  effect 
aiialysis  ai^ais  tl\e  operaluigpeiimtarea 

Nordiemgoshav^kwas  observed  diniiig wildlife  basebne  studies  mthe  vicuiily  of  Ihe 
Montana  Tunnels  Mine  tFaimer  and  olhere  1935)  aiid  potential  habitat  occuis  witliin 
the  pi"oposedM-Pit  Mine  E^ansi  on  are  a  (Montana  Tunnels  200V}  FaiTi^r  ai\d  olhera 
(]9B5)su^^ted  that  nesting  habitat  was  available  m  the  western  tliird  of  tlie  v^dhfe 
study  ai^a  Under  Alteniative  1,  there  would  be  nochai\^  to  potential  gcshaivk 
habitat  Mine  developmentblElyresuHedu^the  directions  of  some  goshawk  nestii^g 
and  foi-agjng habitat  Any  gosha^vks  previouslyuil^abitmgtlie  inu\e  area  would  have 
been  displaced 

AlleniatLve  1  n^ayurp  act  individuals  or  habitat  Kit  would  not  bkelycontiibute  to  a 
hend  towai^ds  federal  listing  oi" cause  a  loss  of  viabihty  to  the  population  or  species  for 

nord^em  goshawk. 

Thre&-tooJ  Woodp&:lc^ 

ln"pacts  weie  evaluated  based  on  occun^ence  of  tlii^ee-toed  v.? oodpecker  habitat ^vitliin 
the  mine  area  ai\d  potential  to  imp  acttiiree-toed  woodpecker  or  their  habitat   The 
effects  analysis  area  is  Ihe  opei"atii\gpeiinit  area 

Three-toed  woodpecker  was  obsei'ved  dunngbasebneivildlife  studies  (Montaiia 
Tunnels  ?007j   They  are  associated  witli  sub alpuie  fir  aiidEngelmannsprLiceuiliigiier 
elevations  and  wiftilodgepolepuie  forest  orinmixed-coniferforesls  witii  alodgepole 
pine  component  at  lower  elevalions_  Suitable  habitat  occuisAvitliinthe  basebne  ivildlife 
study  ai^a^  but  suitable  habitat  does  not  occunvilhu\  tlie  proposed  M-Pit  Mute 
E>yansion  ai^a   Under  AlteiTiativel,  Ihere  woi^ildbe  no  changes  to  potential  tlii^e-toed 
woodpecker  habitat   It  is  i.inki"LO^vnhoiv  much  potential  Ihree-toedivoodpecker  habitat 
was  affected  by  mine  developntent   Loss  of  suitable  habitat  would  have  displaced 
resident  woodpeckei^ 
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Alten^atLve  1  niayui^iactindividufils  or  habitat  but  would  noHikelycontiibute  to  a 
Qtnd  toTvai^ds  federal  bs  turgor  cause  a  loss  of  viability  to  the  population  or  species  for 
Ihite-toed  woodpecker. 

Twun^3^a-  Sw  B  ft 

ln"pacts  were  evaluated  based  on  cccun^nce  of  trunfetersivaii  habitat  wishu^tliemme 
aita  find  polentialtom'pacttL'uiiYeiersTvaiis  or  their  habitat   Theeffecb  aiialysis  ai^ft 
IS  she  operatu\gperuiitarea 

Trumpeter  SI  van  habitat  does  not  exist  witliinlhe  baseline  Avildlife  study  aita   ^-Gne 
developirent  ere  atedrestu\g  habitat  u\tl\efoiTn  of  tl\e  tailni^  [Storage  facihty   Under 
AlteniatLve  1,  theit  would  be  no  chaiiges  to  potential  trumpeter  swan  habitat   Ivliiie 
peiTonnelrepoi-ied  ob&ervation  of  SAvans  using tl\e  tailings  storage  facilily   It  is  possible 
tl^atlTLinqseters^vans  would  i.ise  the  taibne^  storage  facility  diim^g  fall  ai^dspnnj 
im^Tition   It  IS  unlikely  liiatlai^geiuimbeiB  of  sivans  Tvoulduse  Ihe  tailings  stori 
facility,  or  ftiatswans  would  spend  alongpenod  of  time  ontlie  f acJily  duiiiig 
migrabon   Sv^^ans  using  die  tailing  storage  facJily  could  be  exposed  to  loiv  levels  of 
lieavy  metals  or  milluig  it  agents  as  discussed  above  under  waterfowl   Tlie  potential  foi^ 
haimful  effeuls  to  sivans  and  other  xvaterfoAvlusiiigftie  pond  duiiiig  operations  is 
unknown.  Tins  exposure  woi^ild  occui'duiing  operations,  but  would  end  after  tlie  mine 
IS  reclaimed  under  all  allematives 

Alteniative  1  may  m^act  individuals  or  its  Qng  habitat,  but  would  not  likely  conlnbute 
to  a  trend  toAvards  federal  listing  orcause  aloss  of  viabililyto  Ihepopi^ilation  orspecies 
fortlte  tran^etersVh^an 

Fnaged  Mfotis^  L  oi»g-€orai  MyaiiSr  L  nrg-  leggat  Myatis,  anrf  Townsofd^  Big-cared  Bat 

ln"pacts  Tveit  evaluated  based  on  occuiitrure  of  habitat  for  ELM  sensitive  batspe^zies 
withm  tl\e  mine  area  ai\d  potential  to  in^pacl  ELM  sensitive  bate  or  Iheir habitat  Tlie 
efteclr  ai\alysis  area  is  ihe  operadngpeimitarea. 

5i.trveys  for  bate  have  notbeemronductedinlheviirinity  of  tl\e  Montana  Tuni\e Is  Mine 
Si^utable  habitat  for  a  vaiiely  of  bat  species  is  pitsent;  aiid  she  mine  is  ivitliin  Ihe 
expected  distiibutions  offnngedmyotiSf  long-eared  myotis^  long-leg^d  nT/oQs,  and 
Townsends  big-eai^dbat  iF-^^ule  all  four  species  may  use  caves  and  cliffs  as  roostS; 
Tov/nsend's  big-eai^dbats  are  mostly  associated  v/idi  these  slrLictui^s   Tl\e  Ihree  other 
species  of  myotis  may  i"oo[:lii\treeSj  buildu\^,  talus  slopes,  cJiffS;  aiid  caves    All  four 
ELM  sensitive  bals  ait  likely  to  toragp  overnpanan  vegetabonand  wetiands  ivithm  d\e 
operating  peiimt  ai^ea  and  baseliiie  Vv^ildhfe  study  ait  a  Under  Alteniative  1.  there 
^ouldbe  no  changes  to  cuntnt  habitat  conditions  for  ELM  sensitive  bats 
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Cleanng  Irees  dunngmine  de veloprrtent  likely  i^inovedr ooslnng  and  for agjiig habitat 
for  ELM  seiisilive  bat  species    Aiiy  cliffs  orrock  CAilci-ops  that  ^vei^  removed  during 
iriiimg  may  have  i^esultedmloss  of  habitat  for  bats^  mcludirLgToivnsend's  big-eared 
bat_  Cipanan  and  v^etiai\d  habitats  arebkelytlie  most  producbveforagng  habitat  for 
bals_  V\fetlai\ds  aiidnpaiiaii  ai^as  v^eie  noturpactedbyL-Pitmine  development 
Habitat  lost  to  iniiiii"Lgwoi.ildpereistlhrou^out  the  life  of  the  miiie,  uiitil  forest 
le^zolonizedi^eclain^d  areas    Any  iirq?ac led  cliffs  aiid  rock  outcrops  would  be 
peimanently  lost   The  upperexposedpithiejw^all  v^ouldieniaiii  aiid  potentially  could 
provide  i-oosliiig  habitat  for  a  vaiiety  of  bat  species 

Bats  ivould  likely  use  Ihe  tailings  stoi-agp  facility  as  a  source  of  dimking  water  and  may 
forage  oninsecS  over  Ihe  tailing?  storage  facility  Bals  consuming  water  or  insects 
emerging  from  Ihe  tailings  stoi-agp  facilityivould  be  exposed  to  low  levels  ofmstals  and 
chemicals  in  Ihe  tailings  water   Bats  accumulate  metals  ft"om  Ihe  food  chainii\  ai^as  of 
pollution  ft-ommdustilal  sources  (Reinhold  and  olhere  1999^  O'Shea  aiid  otheiB  2000 1_ 
Insects  tliat  spend  part  of  Iheu"  life  cycle  mthe  tailings  stora^  facdily  may  contain 
elevated  levels  of  metals^  such  as  cadmium   Bats  often  feed  onmsects  tliat  emerge  from 
aquatic  environntnts  (e^.,  mayflieS;  stonefheS;  dragonfheS;  mcsquitoeS;  aiid  gjiats) 
The  extent  to  winch  bals  would  ft^qiienttlie  tailings  pond;  i^esultmginm^stion  of 
ntetals  is  unknov^n 

Alternative  1  n^ffym^  act  individuals  or  habitat  bi.it  would  not  likely  contiibute  to  a 
Dend  towai^ds  federal  listing  or  cause  a  loss  of  viabihty  to  the  population  or  species  for 
fiiiiged  myoliSj  long-eai^dmyobs^  long-legged  myotis,  and  ToAvnsend's  big-eai^dbat 

ln"pacts  ^veie  evaluated  based  on  occun^ence  of  potential  wolvenne  habitat  within  tl\e 
miiie  aiea  and  potential  to  intact  wolvenne  or  Iheu" habitat  Theeffecls  anal}=?is  areaas 
the  operabngpemntaita 

Habitat  pi^fen^d  by  wolveiiiie  does  not  cccurinihe  Montaiia  Tunnels  Mii\e  operaliiig 
pemntaiea   Poten&al  natal  denning  habitat  occuib  approximately  4  ormoie  miles  west 
of  Montana  Tuni\els    Wolveiiiies  maybe  attracted  to  uiigulate  ^vinteri^angp  in  Ihe 

vicinily  of  Montana  Tuniie  Is  mseairh  of  camon   Since  imiie  development  impacted  elk 
winter  i"ange;  it  is  possible  that  developntent  reduced  potential  wolveiine^viiiter 
foraging  habitat  by  a  small  aniount   The  amoi^int  of  ungulate  ^vii^terraiige  distuitedby 
Montai\a  Tunnels  IS  relatively  small  ai\d  i^inhkely  to  have  i^esultedmsubstai^lialiinpaclE 
to  ungulates    Potential  foraging  habitat  for  wolvenne  is  abundant 

AlteinatLve  1  n^aym^  act  individuals  or  habitat  but  would  not  lilElycontiibute  to  a 
hend  towai^ds  federal  bstu\g  or  cause  a  loss  of  viabihty  to  the  population  or  species  for 
wolvenne. 
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ln"pEicts  TveitevEduated  based  on  cjccUli^nce  of  potent alwestein  toad  hjibitat^vi thin 
tl^emine  ai^a  ai\d  potential  to  impact  w«ten\  toad  or  tl^u" habitat  Tlie  effect  analysis 
aitais  the  operabngpeimitarea 

V^festen^  toad  has  not  been  docuniented  at  Montai\a  TXinnels  orwiliui^tlie  basebne 
w/ildhfe  study  area^  aldiougji suitable  habitat  is  pitsent   V^steni  toad  i^pi-oduction  has 
been  documented  in  the  Quarte  Ci^ekdi^ainage,  appro>an"Lately4  miles  nortliivest  of  the 
Montana  Tunnels  Mine   L -Pit  Plait  inuie  development  did  notimpact  up anan  habitat 
ai\d  wetland  habitat  Potential  toad  breeding  habitat  has  not  been  affected  by  mute 
developirent   Developntent  of  Ihemine  may  have  insulted  in  Ihe  Ices  of  a  small 
amount  of  to  ad  for  aejiig  habitat   Wfeslent  toads  may  have  been  subpc  led  to  inci^eased 
iisk  of  mortahty  from  mute  trafftc    Mutepeisoiutel  obseiTtd  "fro§5  '  intlte  tailings 
pond   It  IS  likely  tltattltesetvere  spotted  frogp,  but  dtei^ecoi.dd  be  tves lent  toads  using 
the  tailut^  storage  facility   The  potential  effects  to  toads  resullutgfromexpcsure  to 
loTV  levels  of  ntetals  aitd  chemicals  in  (he  tailings  stoi-agf  facility  are  unkno^vn  aitd 
studies  have  not  been  conducted  lo  evaluate  tlte  exp  csi^ire  potential    Tlus  exposure 
would  occui^  during  operaQons,  but  would  end  after  the  mute  is  reclauited  uitder  all 
altentalives- 

AltentatLve  1  ntayut^  act  individuals  or  habitat  but  would  not  likely  contiibute  to  a 
Dtnd  toTvai^ds  federal  lis tutg  ore  ause  a  loss  of  viability  to  the  population  or  species  for 
westent  toad 

3-9.3.2    AltGmative3-ProposedArtlonAltefnative(M-Pitl 

The  M-PitIv1ineEypansiom.inderAltentalive2  wouldutci^ase  the  mute  operating 
peiinitaieaby269E  aci^s  and  add  243  5  a^res  of  itew  suiface  distuibaitce  Most  of  Ihe 
netv  distuibaitce  would  affect  Dougjas-fir/ grassland  aitd  gi^assland  habitals 
Appi-oxunately  7  acies  of  tvillow  di^ainagebottontivouldbe  mtpacted\LeMieux21>06)_ 
Appi-oxunately  123  7  acres  of  pi'eviouslyiecl  aimed  vegetation  ivoi^dd  be  i^edisturbed 

The  M-PitIv1ineExpansionv/ouldin:q?actabout4  77  acres  of  delineated  Tvetlands  as 
pail  of  Alternative  2  (Montana  Tuitite  Is  2007)    Appro>uttalely2  64  aci^s  would  be 
ewavated  aitdrentoved  by  tlte  expansicut  of  Ihe  M-Pit  run  aitd  the  i^located  Clancy 
Creekcltannel    An  additional  2  13  aci^es  of  wetlands  would  be  tenq^oi-anly  intp acted  ut 
the  pi"oposedTvetlaitds  mi  ligation  ai^eainordertocontplete  the  proposed  mihgalioit- 
Montaita  Tunnels  pi"oposes  to  provide  5  13  acres  of  neivntiti gated  wetlands  in  Ihe 
broad  Clancy  Creek  valley  dotvnslreant  of  dte  relccated  ClancyCi^eek  channel  to 
condensate  for  the  loss  of  4  77  aci^esfor  a  wedaitdsnungalionratLO  of  approximately 
1  ]4tol- 
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ln"pEicts  to^vildlifefromm"plen"tentatLon  of  Alleniative  ?  would  be  surulai^  to  those 
descnbed  under  the  No  Action  Alternative.  aHhou^JiurqDacIs  woi^ildbe  additive  to 
these  tliat  have  aL^ady  occuii^d   In^aclr  pim^anly  would  be  ai^esult  of  additional  loss 
of  wildlife  habitat  A  dditional  habitat  ivould  be  1  est  incBtiylhrou^e>Yansion  of  Ihe 
M-Pit  aiid  waste  rcckstoi-agp  ai^as_  Tlie  an^omit  of  additional  habitat  loss  is  ?fl3  5  anises 

M-PitMiTLeExpansionwouldinq^actr  acits  of  willow  drainage  bottom  or  npaiiai\ 
habitat   Ripanai^habitals  ai¥  disproportionately  iinpoitant to  v^dlife  species^ 
pailicularlyu^  aiid  andsenu-andenvu^onmenlr-  Tlie  hi cj\est  densities  of  breeding 
bii^ds  are  foi^md  mnpan an  habitat  |Ohmaitand  Andereonl9EE}  An^hibians,  such  as 
spotted  ft"og  may  be  exposed  to  uicreasediisk  of  moitahty  i^esultingfromtlie  i^lccabon 
of  Clancy  Ci^eek   Ainpliibians  upsb^amfromtlie  Clai\cy  Creek  diveisi  on  maybe 
isolated  from  doivnstrean^ populations  di.iiii\g  Ihe  hfe  of  Ihe  mine 

The  loss  of  habitat  woi^ild  affect  Iccal  wildlife  populations  ui\til  i^eclamation  ai\d 
wedaiids  nuligalion  returns  wildhfe  habitat  to  aconditioncoirpalible  wilhthe  habitat 
itquu^menls  of  affected  ivildlife  species    lA^dhfe  dependent  onpi^viously 
uiidisturbed  sites  tliatv^ouldbe  distuitedby  IheM-PitMuie  Expansionmay  die  or  be 
displaced   Displaced  animals  may  be  foived  mto  n\argmal  habitat  or  maybe 
incorpoi"aledu\to  adjacent  populations    Displaced  anm\als  niaycompeleivitl^  animals 
that  already  cccupy  tlie  unaffected  habitals    ln"pacts  to  ^vildlife  from  habitat  loss 
associated  Avitl\  development  of  Ihe  Montana  T\innels  Mineivei^  descnbed  by  DSL 
{19S5)   DSL  (1965  J  suggested  tliat  all  wildlife  habitat  types  potentially  disturbed  by 
mute  development  ai^  abundant  outside  Ihepemut  ai^a^  and  that  unique  habitats 
would  not  be  lost-  Eipaiian  habitats  are  dispropoilionatelym"portai"Lt  aiid  oftenui 
limited  supply   Similarly.  i^mgulateAvii^terraiige,  partici.il  ailycnoci  all  vmterraiige-  niay 
be  a  hmitu\g  factor  for  big  gams  in  Ihe  area   Tliei^is  no  mapped  elk  ciucial  winter 
rangp  wilhu\tl\e  existing  peiTmt  ai^a  ore>Yansion  ai^a 

The  M-Pit  Mine  E^ansioncould  cause  direct  mortality  to  ^vildbfC;  pnmanly  among 
wildlife  tl\at  have  lo^v  mobility  Small  mammals  and  an^hibians  and  reptiles  in  the  M- 
PitMme  Expansion  ai^amay  be  unable  to  escape  l\eavy  eqiupment  duimg  cleanng  of 
vegetation  ai\di^location  of  ClaiKyCi^ek   If  vegetation  clearing  occi^us  dura^glate 
spring  or  earlysi.imn"ter;  acbve  bird  nests  maybe  desb^oyed 

ln"plen"tentation  of  Alten\ative  2  v^oi^dd  delay  implementation  of  mute  itclamalion  and 
prolong  tlie  liigl\  level  of  hunian  activity  in  Ihe  area   Displacement  of  species  sensitive 
tohumaii  activity  v^ouldpereistunM  mining  ceased  and  reel anmb on  was  complete 
Filling tlie  miiie  pitivitlw^atertocitate  a  pit  lake  would  create  aqLia&c  habitat  that  may 
provide  suitable  resting  habitat  for  mi  gi^aliiigbii^  aiid  serve  as  awatersouive  for 
otiier  blinds  ai\d  bats 
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Under  Alternative  2.  Montaiia  T\innels  would  donate  tlie  null,  v^Eu^housC;  oMce 
buildings,  laboratory,  and  two  outside  storage  buildin|^  tothe  JeffeisonLocal 
Developirent  C  01^  oration  to  pi"ovide  alocation  for  business  developinei^tfollowii^g 
mii\e  closi^ire    This  action  would  ensuit  that  huinai\  activities  pei^istinthe  area 
following  mining  Tins  continued  hunian  activity  would  liisly  result  ui  ongoing 
distuitance  to  wildlife^  at  least  in  Ihe  mill  area  at  an\oi"elimiledscale 

Under  Alternative?,  tlieieivouldbe  additional  loss  of  uiigulate  winter  range    The 
additional  habitation  would  be  small  relative  to  Ihe  mitial  less  of  ^vinter  i"angp  tliat 
occun^d  di^mngmine  development   Additional  displacement  of  ungulates  would 
occur  fi^om  urqjlementalion  of  Alternative  2    Disturbai\ce  toivildlife  andph}:^ologcal 
stiess  resi^ilting  fi^om  mming  activity  v^oi^ildpereist for  an  additional  5  yeai5_  V\hile 
levegetabon  of  distuibed  sites  would  provide  forage  for  ^vintenng ungulates,  use  of  tlie 
mute  facdities  for  future  economic  developmentwould  likely  linut  the  habitat 
effeliveness  of  i^eclam"ted  andievege^ated  areas  at  Ihe  mine  site  neai^  the  facihbes  area 
All  big  gaire  species  utilise  npananhabitals,  pailicularly  moose,  and  there  would  be  a 
loss  of  approxunalely  r  aci^s  of  npanan  habitat  used  by  moose    Rerouting  Claiicy 
Creeku\  a  pipe  duimg  operations  and  ensi^inig  distuibaiice  in  Ihe  di-amage  may  reduce 
the  effectiveness  of  Ihe  Clancy  Ci^ek  di^ainage  as  a  movement  c omdorf or  biggante 
species. 

Cumulative  eftecis  to  big  game  aiid  otl^erivildlife  species  would  be  similar  to  those 
described  under  Alternative  1_ 

Tftrea  fenerf  an  rf  £  n  Ja  frqe^ed  Species 

In^acts  to  Ihreatened  ai^dendaiigered  species  would  be  similai^  to  those  descnbed 
uiider  Alternative  1    Future  economic  developnient  at  tlie  Montana  Tunnels  Mine 
facilities  ai^amay  lesi^iltinlhe  pei^isteiice  of  eftecB  to  tlii^ateiied  aiid  endangpied 
species  resi^iltingft^omhunian  activity  u\  Ihe  area   Thei^  wouldbeno  effect  to  giizzly 
bear  or  gnzsly  be  ai"  habitat  under  Alternative  2_  Iirpleirentation  of  AlteiTiative^  may 
affect  but  IS  not  likely  to  adveisely  affect  gi^aywolf  and  Canada  lynx  ortlieiri^espective 
habitat 

fltti  Sensitive  Specia 

ln"pacts  to  BLM  sensitive  species  would  be  smiilai"  to  tl\cse  descnbed  ui\der 
AlleniatLve  1    The  additional  loss  of  potential  habitat  for  sensitive  species  would  be 
additive  to  effects  aheadyu\cun^d 

Distuibance  to  and  loss  of  wedand  and  npanan  habitats  duiii\g  mine  expansion  would 
affect  BLM  sensitive  species  tl\atuse  these  habitats    Itispcssible  tl\at  westen\  toads 
occur  in  Ihe  Clancy  Cieek  di^ainage   Toads  upstream  from  the  Claiicy  Creek  divemon 
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n\ay  become  isolated  from  do^vusb^ampopulatioiis  duni^glhe  life  of  the  mute 
PotentL Ed  bi^eednig  and  foraejn^  habitat  Tvould  be  lost  along  the  portLon  of  Clancy  Citek 
thatv^oi^ildbe  diveiled   The  i^eclaniation  plan  calls  for^vetlandreplacenwnt 
dov^isti^ani  ft-oni  Ihe  Montaiia  Tuni\els  Mine   Tlie  nutt^ation  sile  has  si^ifflcientareato 
create  a  minimuni  of  3  00  acres  of  wetlands    The  ^vedaiids  nuligalionniay  not  replace 
the  diveiTity  tl\atwas  afforded  by  sniallerwedaiids  where  IheClancyCi^ekchani^el 
v/as  located  pn or  to  distmbaiice 

lnYlen"tentation  of  Alteniative  2  n^ayinq^actrndividuals  or  habitat  but  would  not 
likely  contribute  to  a  Irend  to^vards  fedei"al  listing  orcause  a  loss  of  viabiJity  to  the 
populabon  or  species  for 

*  Bloc  k-b  If  Irf  d  TV  oodp  ec  kei 

■  Breivers  ^paixoTV 

*  Flammulated  dci/1 

*  Gd  iden  e  agl£ 

*  Gi#&t  grayowl 

*  Loggeihfid  Ehiil^ 

*  No  i^tlie  ni  go  3  hatv  k 

*  Thi'ce-toed  ^voodp#ck£r 

*  Triimpetei  eci/ul 

*  Fiinged  myobi 

*  Long-eared  iiiyi>hi 

*  Long-legg#d  niyotis 

■  Towiuend's  big-eaxed  bat 

■  Wolverine 

■  Western  to  Ld 

3.9.3.3    Alternative  3- Agerxy  MocfifiedAHiandive 

The  ai\tLC ip ale d  effects  to  x^sTldlife  ui\der  AlleniatLve  3  would  be  less  than  desciibed 
uiider  AlteniatLves  1  aiid?. 

Limiting  inotonzedtL"avelu"Lin:q?oitantivu\ter  and  sunimerran^s  v^ouldbe  beneficial 
to  deer  aiidelk  Donating  tlie  null,  v^ai^house^  office  buildings,  laboratory,  ai\dt^vo 
oulside  stoi"agp  buildings  to  theJeffei^onLccalDevelopnisntCoi^orationj  but^viftilhe 
itquii^ment  of  using  only  existing  bull  ding  sites  and  itclaimingotl^er  areas  would  also 
be  beneficial 
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Thei^  wouldbeno  effect  to  giizzlybear  or  grizzly  be  ai^  habitat  uiiderAlteniative  3 
ln"plen"tenl:atLon  of  Alleniative  2    May  Affect^  butisNotLiiwlyto  Ad vei^ely  Affect' 
gray  wolf  ai\d  C  anada  lynx  ortheuutspeclivehabitals- 

ln"plen"tenl:atLon  of  Alleniative  3  mayurqDactmdividuals  or  habitat  but  would  not 
likely  contribute  to  a  Irend  toAvards  fedei"al  listing  orcause  a  loss  of  viability  to  the 
population  or  species  for 

■  £ltc k-b orlrf d  TToodpecker 

■  Breivers  ^paixoiv 
V      Flunmulated  oci/l 

*  Gd  Iden  e  agl£ 

*  Gi#&t  grayowl 

*  Loggeihead  shiihe 

*  No  i^tlie  ni  go  3  hatv  k 

«      Three-toed  ^voodp#ck£i 

*  Triimpetei  eci/ul 

■  Fnnged  ri7Lyi>tis 

*  Long-eared  iiiyi>hi 

*  Long-legg#d  myitis 

*  Towniend's  big-eaxed  bit 

■  W  D  li«nn# 

■  Westoni  toad 
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3.10       Fisheries  andAquatics 

Tfus  section  disci^isses  Ihe  fisheries  and  EiquEiUcs  analysis  melhodsused;  tlie  atfected 
enviii?ninent under peniiitted  conditions,  Eindtlie  envii"onn\ental  consequences  of 
AlleniatLves  1;  2;  aiid  3  as  Ihey  itlate  to  fisheries  and  aquabc  resomves_  Tlie  affected 
envu-onmentwas  discussed  m  Ihe  1«3E6  final  EIS  onpages  111-17  througJim-20-  Tl\e 
unpads  to  fisheries  and  aquatic  res ouives  from pemutting the  Montai\a  Tunnels  Mine 
wei'E  discussed  m  the  1936  final  EIS  ui\der  aquatics  onpa^lV-13  andhsheiies  onpage 
IV-14- 

3.1  ai      An^  as  M^hods 

AncJyssAr^ 

The  aiialysis  ai^a  f or  aqLia&c  resouives  and  fisheries  includes  stL^ams  inlhePenYan 
Cieel;  Spiiiig  Creel;  ai\d  Clancy  Ci^eek  drainages  ivithin  or  adjacent  to  Ihe  mine  peiTmt 
ai^a. 

Infonndior  Souras 

Inf  omiatLon  f  or  tlie  ai^alysis  of  aquatic  i^sounzes  aiid  fislienes  mtlie  Montana  Tunnels 
Mine  area  was  found  pninanlyiiit^vo  WE5TECH  technical  rep  oils  (Montana  Tuniie  Is 
2007J   InfomiatLoni^laled  to  aquatic  itsources  was  found  in  several  other  technical 
itporb  byHydrometiics,  Knigiit  Pies  old;  aiidiF-VESTECH  submitted  in  support  of  tlie 
operating  peiTmt  applicabonand  as  pail  of  the  miiie  operating  permit  deftcieiicy  i^view 
process  (Montana  Tuniie Is  2006) 

M  ethods  of  Andyas 

QuaLtabve  assessments  of  potential  impacts  to  fisheiies  and  aqiialics  resouives  were 

done  using  existing  habitat  and  biological  population  status  data  as  a  baseline    Wlieit 
data  weit  not  available  or  data  gaps  exist,  best  professional  |udgirent;  pubhshed 
itsearch.  or  status  itpoils  v^ere  used  to  deteimine  potential  m^  acts  or  responses  of 
biologjcal  populations  to  proposed  alternatives 

Short-teiTnin^acts  ai^  defiiied  as  lasting  duiing  opei-ations  ftirough  Ihe  5-year  closure 
peiiod   Long-lermin"pactE  are  defined  as  those  impacts  that  pei^ist past  Ihe  5-yeai" 
clcsi^ire  penod   Adveree  iirq?aclsinay  beeilher  direct  oriiidntctimpacts  caused  by  the 
proposed  alternatives  tliat  ai^lil^ly  to  deci^ase  aquatic  habitat  or  populations 
Bei"Leficialin"pacts  ai^  direct  aiid  induce turp acts  caused  by  tlie  proposed  allen\atives 
that  ai¥  likely  to  u\ci^ase  available  aquatic  l^abital;  impi"ove  aquatic  habitat  conditions 
or  olheiTvise  bei\efit  aquatic  populations 
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3-ia2     Affected  Environment 
Fineries  ard  aqudics 

This  section  descnbes  tlie  aqualic  enviromi^nt  aiid  hsh  ai\d  aquatic  mveilebrate 
populabons  of  tl\e  ai^a  potentially  affected  by  tlie  proposed  Montaiia  Tunnels  M-Pit 
Mine  Expansion   't'^tliin  die  ai^a  potentially  affected  by  tlte  proposedpro|ect,  tiiree 
stL-eains  ai^pitsent   Claiicy  Creel^  Pen  YanCi^elv  and  Spimg Gulch   All  tlii^eestre aire 
support  aquatic  habitat,  but  only  Claiicy  Creek  is  kno^vn  to  support  a  fish  population 
witiTin  the  mine  area   Tl\e  aquatic  habitat  and  species  populations  desciibed  mtliis 
section  seive  as  tlie  baseline  fordeleiTnmin^urqDacIs  of  the  proposed  alternatives 

AquatitHcbitJChjadiedzjtiQn 

CTancrCre^ 

Claiicy  Creek  IS  a  sn"Lall{  average  annual  flow  of  0  56cfs)f  hi^t-orderj  perennial  biKitaiy 

toPnckly  Peai^Creekivhichis  a  QiKitaiy  to  the  upper  Miss  ouii  River   Total  sb^am 
lengtliis  11  5  miles,  and  total  di^aina^e  ai^ais  approxunately  1,000  aci^es   Clancy  Ci^eek 
flo^vs  adjacent  to  Ihenoi-flnvesthi^ivall  of  theL-Pit{Fi^xei7-lJfor  appro^mately 
];300feet 

Clancy  Creek  oilgmates  ft^om  spnn|^  aiid  histonc  inuie  adit  dischai-ges  approximately  1 
mileupstLtain  of  the  exis  ling  mine  pit  m  asleep^  conifer-domiiiated  canyon  Upsti^am 
(norduvestV  of  the  propcsedM-PitMine  E>Yansion  ai^a.  npaiianve^talion  along 
Claiicy  Creek  IS  characten^edby  amodei-ately  opentoclosedtite  canopy  dominated 
byinatui^Doi.igJas-fir  and  Engplmanii  spruce,  annd-story  conq^nsed  of  aspen  and 
aldeTj  and  anundeistoiy  dominaledby  lov^  slirab  andheitaceous  species   Tlie  chaniiel 
slope  ismodei-aleto  steep  througjitiiis  i^ach  and  sti^am habitat  consisis  of  a  step-pool 
se quencefoiTTcd  by  shallow  tree  rools  (Montana  Tunnels  2007) 

Adjacent  to  the  existing  L-Pit;  tlie  valley  widens  to  approximately  ?00  to  400  feet  and 
lipananve^tabonlransilions  to  scrLib-shrub  v^edaiid  vegetation  [alder  and  willow 
species}  along  the  channel,  Avithsnialler  patches  of  emeifpntv^edaiid  vegetation   An 
uniianie  d  epl\emeral  tiibutaiy  flo^vs  ii\to  Clancy  Ci^eek  ft"om  the  noiUnves  1 1  vithm  tins 
itach  I  Figure  3.7-1)   Ephemeral  flows  ai^  gei"Lei"ally  obsei'ved  only  duiingsnowmelt 
lunoffpenodsii^tlie  spnn* 


^S 


Dov^nstream  of  the  propcsedM-PitMine  E>Yansion  aita.  ClancyCreekconliiiues  to 
flow  tlii"ou|J"L  abi"oadmeadoAV  andbecjns  to  lose  flow  uiitditreaches  tlie  conflueiice 

with  Kady  Ci.dch.  appi"oxmnately  one-half  imle  downstL^am  of  die  existing  pit  Tlie 
lower  reach  of  Clancy  Creek  is  intemnttent  duiiiiglow  pi^ecipitation  yeai^ 
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Claiicy  Creek  was  considerably  altered  by  lustoiical  muiin^  acbvities  (excavations^ 
roadsj  vegetaboncleann^  elc  )  andbyhistoncal  andpi^esent-day  aijicultiiral  pi-actLces^ 
pnmanlylivestcckij^azin^  aiid  hay  production   Beaver  daiiis  andpondS;  pre5ei\tu\tl\e 
eariyl9E0s  alongpoitLons  of  Ihe  stL^anx  bkely  i¥si.iltedmfui1her  alterations  to  aquatic 
habitat  such  as  i:hani\el  moveirent  aiid  reduced  sinuosity  Instre  am  habitat  is  limited 
due  to  Ihein^acls  of  Ihese  past  and  existing  disturbances  totlie  chaniiel  and  iipaiian 
vegetation   Habitat  is  further  Lnnted  by  tlieslreanVs  c on^ai-alively  small  size  (1  to  4 
foot  channel  ^vidthsl  and  iii^gulai-flo^v  recite   Pim^aiy  habitat  himtations  in:lude 
Induced  pool  habitat  aiid  alack  of  iii-stL^am cover featui^es 

InstL^am  aiid  s  Ire  airbank  habitat  conditions  at  foui^  locations  along  Clai\cy  Creek 
V7ithu\tl\e  vicinity  of  tlie  proposed  mine  penmt  expansion  ai^awere  chai^acteiisedby 
VVESTECHin2004(Montai-LaT\innels?007)    These  locations  con¥spond^vitl\  the  four 
s  an"p  ling  stab  ons  establisliedby't'VESTECH  for  aquatic  inveilebr  ate  community 
san"pling  Tl^efoi^irsamplnigstalions  are  shov/niii  Ffgure3Ll&-l  Sanplingstationl  is 
located  upsti^am  of  the  propcsedM-PitMine  Expansion  ai"ea   Sairq?ling  station?  is 
located!  VI  thill  tlie  i^achof  ClaiicyCreeklhativouldbe  diveiledu^to  a  pipe  di.iiii\glvl- 
PitMme  Expansion  activities    Sairq?ling  station  3  is  located  ivithinihe  proposed  M-Pit 
Mine  Expansion  area^  |ust  dov^isti^am  of  the  propcsedClancyCitek  divei^ion  i^tum 
flow  oudet    5ainplu\gstalion4is  localed  do^vnslreamof  thepi-oposedlvl-Pitlvliiie 
Expansion  aita    These  s  amp  lii\g  stations  are  Iccated^vitliin  fish  population  sampling 
reaches?.  3.  and 4  estabhshed by  F^-VP  1112003  (Table3LlO-l,  Figure 310-2)   Aquatic 
habitat  condi&on  observations  ateach  WESTECH  sanpling station  are  suinniansed  lit 
Table  3.10-2 

The  propcsedM-PitMine  Expansion  woi.dd  eliminate  l.BOO  feet  of  Clancy  Creek 
l^thinthis  reacli;  tlie  sti^amflov^s  thi-ougli  abroadmeadoAV  dominated  by  mb^oduced 
species,  iiicluding  bmotliy,  i^dtop.  smooth  brome.  and  Kentucl:y  blue  grass    Slirabfl^ 
pnmanlyiviJloiv  and  alder^  aiid  aspen  Irees  are  present  ii\temuttently  along  tl\e 
channelmthe  aftec ted  area  [Figure 310G} 

l^thmthis  reacli;  tlie  chaniielis  1  to  4  feet  wide  i  villi  sections  incised  between!  aiid? 
feetj  andshortersec&onsiiicisedup  to  6  feet   Channel  incision  is  a  likely  resi^ilt  of  past 
stLtambank  disturbances  described  above^  including  i^emoval  of  npaiiaii  vegftatLoi\ 
beaver  dam  conslruc  lion  and  subsequentfaili^ire;  aiidre-location  of  sections  of  the 
stL"eam  di^ini^gmimiig-  andnon-numiig-i^lated  conslrLiction  activities    Channel 
changes  due  to  conslruclion  and  beaver  activily  likely  shortei^d  sections  of  Ihe  channel^ 
mc  leasing  channel  slope  ai\d  resulbiig  m  channel  incision  tliat  was  more  pi"onoui\ced 
due  to  imp  aire  d  np  aiiaii  vegetation 


3-179 


FIGURE  3  10-3 

Existing  Riparian  and  Giream  HabilaL 

Along  Cfancy  Creek 

Mo  nta  na  Tu  n  neEa  Prcject 
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TABLE  3.10-1 
CLAHCYCREEAC   FISH  POPULATED  H  SURVEYS 

D^E 

Sanpie 

R^nh  D  ^Kii  pli  fn 

R^Jts 

Augiut21. 
2003= 

^OC  ft  s  fln^lfr  fi'Ciiii  Ix  aver  d  am  ^ 

pump  Statuu  to  flUTlTf 

43  biook trout  fa r ^7S  seconds  of 

August  21. 
2003= 

2 

Fi'Dui  culvEit  it  CDn£ueiice  c  f 
1  K  idy  Gnkli  ups  treua  appiDX  0  5 
I  nu  thxcmgli  me  add  cij  n&ai 

MDntuu  Tiuufli  L-Fit  s&nTipkd 

best  hititat  ui  I'c  ach 

Ibiooktnsut  ^^iuii3Knvn]avenile 
trout  fori  I^DSsoconds  of 
mlomuttont  s  amplirg  time 

August  21. 
2003= 

3 

300  ft  s anf  1& fi'dm v#luc]e  trail         2 l:iii>ok tiDut  audi  unlmAwii 
foni  ci^ossuig  nfi*r  upper  cud  of          trout  fry  foi  "11  seconds  of 
ituue  a  pentu^  poiTiut  1x1  und  axy       s  ajiTiplm^  time 

August  21. 
2003= 

4 

■  Appi'ox  1(100  ft  sui^le  stai~tiiig 
at  Id  td  ciossing  belo^v  old  rome 

tnsm  operatuif  perr^t  bo  luid  aiy 

3  bio  ok  trout  andl  ci/estslope 
futthrci  at  trout  nc  she  clor^  time 
iKoixled 

August  21. 
2003= 

5 

Appi'ox  1200  ft  s  ui^Ie  betivoen 

2  uunuufid  hoadwatei  tntutaiies 
appKi>L  OS  mi  upstre  aiu  f  IB  ui 

1 
2  ^ves  tsbpe  ^  uttluci  at  ti'outr  nc 
shDckmg  tune  I'eca  nied 

SepternlHr 

29.  2005^ 

1 

coufhionjzo  of  Clancy  Cnek  and 
K  ady  Gukli  ups  treua 

obiooktnsut(ill<3"^) 

29. 2005^ 

2 

IQDDft  sampling  reach mNE% 
af  sectunS 

23biooktioutCdI<T^J 

SeptemlKr 
29. 2005^ 

1 
3 

1 

1  FoiestSoivuze  bomidaiy 
^q^sti'eun 

lSbiooktnsut(-^^j 

15biooktnsut(3-tf^) 

3biooktrout|>4i") 

1  Tves  tsbpe  futthm  at  trout  (3-*/' | 

2  ivestsbpe  futthra  at  trout  (>fi") 

Nates 


t  Conducted  by  Montana  FislvlVildbfe  and  Parks  m2003|5iH>on.2D04) 

b  Single  Feachos  ai'e  she ci/n ni  Fi ^mv 3I10-Z 

c  CondTirtedhyUiuted3tatesFoiostServicem2DD5(ForestSemco2DD5J 

Ft  Feet 

>  GioatEi  tlian 

<  Less  tlian 
Inclus 
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TABLE  110-2 

HABITAT  CONDITIONS 

AT  CLANCY  CnEEK   AQUATIC  IN  VERTEBRATE  SAMPLING  SITES 

Sanple 
St^an- 

Str^rrinJc  H±it^ 

Indr^mK^sft^^  B^rple 

SiMba^  triple 
siisstT^K 

1 

Open  stud  of  Do  1^15 -£u^ 

alder  ivith  o  veihan^ig 
CDV€i  oi  aldei^  ci/illow^  and 

Avorage  stioani  width.  lE-30  in. 
Avg  s  tie  am  dopth:  1-3  in. 
SubEtrato  50  "'■o  gravol/3CI  "'■o  s  and 

Grtdiont   appi'oi^.  L^°d 
Tiubidity  f  le*r 

Watei  toiqH    +47"F  tllO  3D  a.m. 
Airtomp   +"5  F  at  10  30  a.m 
M^^ellanMUE   Snull  ci/d  ody dobns 
uiTV&ler  nuLior  buknudoi'cnHuig 
Channol  altered  by  old  nmie/skid 
i^o  td  |o  voi'^nsivnj 

#1  100°nsand*nd 

sediment 

#2     50**giavol50'-o 

s  and  /sodinient 

#3  20°ncobhle.  50%  gravel 

30^1  s  and /seduuent 

2 

Stud  oi  Doi^as-fu  and 
Eiig#lniann  spinte  Tvith 
oveiharguig  alder 

Ijot  so nie  shade  and  cover 
pi^ovided  ty  ti^ee  t  aiiflpy 

Avg  stioani  width  24-30  in. 
Avg  5  tie  ani  dopth  1-5  in. 
SubEtiato  25"'-ogrBvol/75"'--5aiid 

cobhleE 

Gr»diont   appns:tl_5% 

Tmbidity  f  lfi*r 

Wateiten^   +47-F  till  DO  a.m. 

Air  tomp .  +"  F  at  11 00  a.m 

Misc:  stop-pool fomTLttiDn f aiued 

bylreonsots    Small  ivood  ydehiiE 

m  TV  tier  nunor  buknudoKuHuig. 

Channol  altered  by  old 

flume /byp ass    Spotted  fi^ogs 

pi^etenl  alo  n^  ^ti^e  ambanls 

#1   20%giavolE0-=-o 
s  and  /sodinient 
#2     50%giavol50^ 
s  and  /sodinient 
#3  50°ngr*:TOl50% 
s  and  /sodmient 

3 

in  he  avily  grazed  nie  adow 
donunatod  bybmotliy 
about  250  ft  below  #KE  tug 
loTV  er  uuno  pemut 
bound  Biy 

Avg  stioam  width  lE-30in. 
Avg  stieam dopth  l-4in. 
Subttiato  S0"'-ogravol/20"'-o 
seduuent  with  o^  c  tsional  c  obbles 
Gr»diont  appusK.0.5% 
Tiubidity  f  lfi*r 

Watei  ten^.  +54*  ttll  45  a.m 
Air  tomp. +S2-F  at  11 45  B.m 
M£c   ^ome  undeKnltuig  of  b  anl3 
on  inside  bends  otlieiivise  veiy 
httle  shtde  oroverhotd  covoi 
Channol  altered  at  some  tune  m  the 
past  ^p iiontly ty boaver  ac twity 
ups  tioanv  maj:  tn^  channol  noaiby 

#1   SO%grEifeLZO\ 

sediment 

#2   S0%giavol20^ 

seduuent 

#3   S0%gravol20^ 

seduuent 
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TABLE  3JL0-2 

HABITAT  CONDITIONS 

AT  CLANCYCnEEK   AQUATIC  IN  VERTEBRATE  SAMPLING  SITES                                | 

Ssmpie 
SUion- 

Elr^rrb^dc  H±it^ 

SiMbo^  s^rple 
siisEtr^K 

4 

Ov#rhETigiif  wiDc\  ci/  in  a 

nij3d#i  at#ly  to  he  aviy 
gi^€d  Dougltf- 
fu /|]uieg;ra54  appni<  01 
nu  atflve  ciilvert  at  Kady 

Avj  s tit ani width.  24-3om 

Avj  stieaiud#pth  0  5-2  in 

Subttiat#  7CI-=-o3€dmifint/2Ci°n 

B  and /lO  ^o  gravel 

GrufiEiit    appi'D:^.  0.5  % 

Tmbidity  f  lfi*r 

Wateifen^.  +5S-F  tll2  3D  p  ra. 

Airtemp   +S*F  at  12  ?Opm 

MEf :  ^Dnie  penphyton 

devoid  prciBiit  on  tubtti  ate   Gentle 

b«ik  odget  witli  no  TnideKutdrg 

Channel  altered  by  tin  all  iv  aite 

I'ockpilfs  ai^Dcuted  Tvith  lufto  nt  al 

nunm^ 

#1   fl0*-*iand/4edm»nt. 

#2    50%4andAedmi&nt. 

5Ci°Dgn:7el 

#3   "5*-*4and/4edim&nt. 

25%sr*:TOl 

Notes 
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5  anipling  Btatu  n  lo  r  atio  ns  axe  sho^vn  m  Fi  ^re  ^lO-l 

Smber  refers  Id  a  type  o  f  t^uatit  inveitelHi  ate  ^  an^loi  co  nsifting  oi  a  D-frame  and  net 

Tlie  d  ati  ni  tlui  coliunn  I'efeiF  to  tlie  tubtti  at&  c  aptoiod  ni  the  ^  an^loi  duin^iquatir 

inre lie brtfe  survey  and  tanbensed  to  g&nerally  descnbe  tlie  type  of  tnbsti  ate  ud  eajzh 

E  anipling  loc  itiDn 

Dogi'ees  F  ahionlieit 

PeKent 

Nmnbor 

Appnsjoniately 

Average 

Inches 

Miif  ellukM  u£ 

Temperthuo 
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Water  depfti  observed  in  late  suiim^rxvEiE  1  to  6  ii^clieS;  ai\d  channel  substi-ale  was 
gavels  wiih  accuirtLilatLtms  of  fiiie  sedunsnt   Avera^  chaiiiiel  u"adient  tlii^oi^igii  tlie 
itachis  5  6  percent  [MontEirLa  Tunnels  200r}_  Institam  habitat  v^tliin  Ihe  affected  area 
consisE  pnmanly  of  hi^-gr^'^^itfi^ffl^    Based  on  visual  obsei'vabons  of  tlie  sti^ani 
thii>u|J"L  this  leach.  msti^am  cover  in  tiie  fonn  of  woody  debns  and  pools  is  gpi^erally 
lac  king  (Montana  Tuni\els  2007]   't'^liui^  sections  of  tl\e  l.EOO-footreach  proposed  for 
itlocatLon^  it  IS  liiEl/tliatsonis  suitable  Iroutspaivning  habitat  is  available   Sections 
with  lower  chaniiel  u^adient.  small;  clean  gj^avelS;  aiidproMnulyto  cover  (eg.r 
overhanging  sire  ainbanks)  provide  tl\e  most  suitable  spa^vnmg  habitat   In  additioiv 
li"out  fry  v^ere  fom\d  di.mi\gfishsi.irve}^  conducted  in  Ihis  reach  of  Clancy  Ci^eek. 
(Table  3.10-1}^  u\dicabngtl\atspaui"iing likely  cccui^  uifrun  orneai-lhe  area 

Water  quality  13  descilbedm  de tail  m  Section  3  7;  aiidis  generally  good  iiiClaiicy  Creek 
with  lo^v  concentrations  of  nulnenis  and  generally  low  concenlrations  of  iretals 
(Montana  Tunnels  200r}_  Water  qualityhashistoncally  been  inq? acted  by  mmin^ 
activities  tliat  predate  Ihe  Montana  Tunnels  Mine  (see  Sec  don  3_r}   Water  tenq^eratui^es 
recorded  duimg  aquatic  mvertebrate  saniphi^gm  August  2003  were  47"  F  for  sites 
fuill^erupstL^am  ai\d57*  Fforsiles  furdierdo^vnslreain  These  datamdicate  tl\at 
tenq^eratui^es  are  ^viftui^the  (hernial  reqim^emenls  of  trout  species  occuiiingmthe 
sti¥am(Beai^  and  olhere  2005) 

In  summary  the  section  of  Clancy  Creek  Ihat  would  be  diveiled  under  Ihe  propcsedM- 

PitMme  Expansion  provides  moderate  habitat  for  aqualic  species    Fish  populations 
and  aquatic  mveitebrate  c  ominunities  are  described  1  ater in  Ihis  section 

Pen  Y^  Creek 

Pen  Yai\  Creek  IS  a  small  mtemuttent  and  ephemeral  QiKitaiy  stL^aintoSpimgCreek 
winch  IS  atnbutarvtoPncklvPeai'Ci^eek   PenVai\  Creek  is  located  alon^thesoulhen\ 
boundaiy  of  Ihe  existing  Montai\a  Tunnels  Mine  operatu\g permit  ai^a{Figu"ei7-l) 
Aquatic  habitat  m  Pen  Van  Ci^ek  is  reduced  by  vaiiable  flo^vS;  poor  water  qiiahty  and 
histoiic  altei"alions_  Wafer  quality  and  quanlityu^PenYan  Creek  are  descnbed  further 
in  Section  3-7- 

Pen  Van  Creek  has  been  histonc  ally  altei^d  by  tailings  deposibonandthe  divemonof 
waterforuse  mmine  operations    Instre  am  habitat  is  considered  to  be  severely 
degi-aded  for  tlielenglh  of  tliestL^am  (Montana Tunnels  2007}-  ThePenYanCi^eek 
stL^am  channel  vanes  along  lis  lenglhj  but  is  gener  ally  shall  ow(]  to3mches)  and 
nairow(l  toSfeetlv^thuyemaptedfloiv  over  steep  (b  tolO  penzentj  gradient 
Sections  of  the  sire  am  were  incised  into  mine  tailing^;  i^sulbngu\  over-widened  gvillies 
and  less  of  a  defined  channel   Much  of  Ihe  streamfloi  vivas  diveiled  mto  a  pipe  neai-a 
histoiic  nune.  ivhich  roi^iles  ivater  ai"ound  Ihe  mine  waste  ai\d  tailings  pil«    The  pipe 
dischai^^d  near  tlie  lov^erslopes  soutli  of  ahistoiic  ivaste  razkpile   Tl\ePen  YanCitek 
channel  tiirou^lhe  old  nune  areav^as  i^eclaimsd  dunng?007   The  sti^am channel 
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loses  a  defined  channel  belo^v  tins  discharge  area  ai\d  becomes  a  shall o^v  wetland 
domu^atedbyi^dtop,  Balbc  rush,  andsmall-ivingedsedgp    This  ^vedaiidhas  no 
discernible  surface  flow  dmiiigpenods  of  runoff   Pen  Y an  Creek enteiB  a 
sedunsntatLon  pond  near  the  soutl^eastconierof  tlie  Montana  Tuniie  Is  opei^alii^g  pennit 
ai^a  and  Ihenis  i"ouledto  the^outhpond^  ivhei^  Ihe  water  is  used  for  the  mule's 
milling  process    At  present  no  si.iif  ace  flo^v  from  Pen  Yaii  Creek  leaves  the  iniiie  aiea 

The  M-Pit  Mine  E^ansi  on  includes  e^andiiig  Ihe  main  waste  rock  storage  areatotlie 
soutK  v^hichwouldi^esultm  abandoning  and  covenngS^SOO  feetof  tlie  Pen  Yan  Creek 
channel   Tl^enatui-al  Pen  Yai\  Creek  channel  would  be  lelocaled  mto  aconslrLicted 
channel 

Due  to  Ihe  ephemeral  natuie  of  tl^slreanx  degr^cl^cl^^^t^i'  quality,  and  lack  of 
dov^istLeainconnectLvily^vilh  perennial  stieamS;  Pen  Yai\  Creek  provides  poorquahty 
aquatic  habitat  and  does  not  support  or  have  tl\e  potential  to  support  afishpopulabon 
(Figure  3.10-4)   Aqua&c  invertebrate  communibes  appeal"  to  be  limited  (Montana 
Tunnels  2007) 

Spring  Guldi 

SpnngGulch  Ihe  upperpoitLon  of  Spiii^gCi^eek  wilhii\thesoi.ilheastcoiTLerof  the 
operating peimit  is  asmall;  epliemeral.  disc  ontinuoi^is  Inbutaiy  to  PiicklyPeai^  Creek 
(Fi^J^^T-ll   Spiiiig  Gulch  IS  ephsnieral  at  and  above  Ihe  confluence  Avitli  Pen  Yaii 
Creek  and  caiiies  v^ateronly  di^im^gspiiiig  run-off   Diguing  run-off;  tl\e  concentrations 
of  aisenic,  cadmium  and  lead  u\  Ihe  stream  at  Im^es  exceed  DEQ-r  aquatic  cntena{DSL 
]9Bb)   Dov^nstieam  of  the  confluence  ivith  Pen  Yai\  Creek  tlieieis  no  defiiied  channel 
m5pm\g  Gulch  for  more  tl\ai\  a  mile    The  sb^amenteiB  abroad  valley  floor  in  Ihis  area 
ai\d  any  flo^vs  ft^ompi^ecipitatLonnjiioffrapidlyinfiltL-ale  intotlie  suiface  g^vels_ 

Spnng  Gulch  would  not  be  lerouted  as  ai^esult  of  the  proposed  M-Pit  Mine  Exp  ansion^ 
but  IS  included  as  affected  environment  because  itflo^vs  ^vitliui  tlie  operating peiTnt 
aiea  and  is  thei^foi^  potentially  affected  by  the  proposed  expansion. 

Due  to  Ihe  ephemeral  natuie  of  tl^slreanx  degr^cl^cl^^^t^i'  quality,  and  lack  of 
dov^nstLeainconnectLvily^vilh  perennial  stieamS;  SpnngGukhdoes  not  support  or 
have  Ihe  potential  to  support  afishpopulatioii;  aiid  aquatic  inveilebr ate  communities 
aie  limiled  {Montana  Tuni\els  2007) 
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FIGURE  3  10-4 

Existing  Riparian  and  Giream  Habilal 

Along  Pen  Van  Creek 

Montana  Tun neEa  Prcject 
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FidiPopuldions 

Clancy  Creek 

FishpopulatLoiis  v^ere  sampled  from  five  locahons  mClancyCi¥ekm2003j  byFWP 
pei5onneU5poon2004)  aiid three locatLoiis  mClancyCieekm2005  byU  S  Forest 
Sei'vice[USrStpeKtn-Q-Lel(Foie5t  361-^:6  2003)    Resulls  of  F\-VP  aiidUSFS  samplu-Lgare 
descnbedmTdjIeilO-l  Locations  of  tl\e  fi ve  F^-VP  andthite  USFS  sairfilingieaclies 
m  relation  to  tl\e  proposed  M-Pit  Mine  E^ansi on  area  aitshov^nm  FigureilO-l   For 
the  2003  sairqDle,  sairple  itachl  is  Iccated  well  do^vnsbeam  of  any  prop  osedM-Pit 
Mine  Expansion-related  disturbai\ce    Pail  of  sample  reach  2  is  doAvrclream  of  tlie 
proposed  expansion  and  pail  of  san:q?leieach2  lies  ^viliui"Lthee>Yansion  ai^a   San^le 
Ttach3  woi^ildbe  distuited  and/orflow  would  be  modified  by  the  pi"oposed  Clancy 
Cieek  divei^on under  AHeinatLve  2    Sample  readies  4  and  5  aie  located  upsire am fi^^m 
anyM-Pitdistuitaiice  associated  ^vitlt  the  Pi"oposed  Action   For 2005  sanpling  sample 
itachl  begins  attlie  confluence  of  Clancy  Creek  and  KadyGukh  and  extends  1,000  feet 
upslream  Sanple  i¥ach2is  1^000  feetlong  and  located  ^vilhin  the  existing  aiid 
proposed  mins  operatmgpennitboundaiies    Sample  reach  3  begjns  atlheUSFS 
boundaiy  attheupstieainend  of  Ihe  proposed  imiiepeimitboundaiy  and  extends  0  4 
Tmle  upstL^am 

Results  of  2003  aiid  2005  fish  populalionsanpling  are  repoiled  mTableilO-1  In 2003^ 

weslslopecuttlii-oatb-out{Oni:a/iync^sda^fef /ayf5f]weie  observed  mloAvdensi^ 
above  Ihe  existing  L-Pit|san"ple  ieaches4  and  3;  n=3)   't'^slslope  cuttiiroat  Irout  ait 
listed  as  a  sensibve  species  by  the  U3F3  and  as  species  of  special  concern  by  Ihe 
Montana  Chap ler  of  Ant iic an Fishenes  Society  and  the  FVJP    Eastern  brook  Irout 
{S^vdinus  {cntin^\s},  an  iiiti-oduced  species  to  Montana,  iveiepitsent  in  moderate 
densities  dov/nstitam  of  the  propcsedM-PitMine  E>Yansion  aita  (sample  leachl^ 
n=43)   ■V^ftuntlie  pi-oposedM-Pitlvliiie  Expansion  aiea  [sample  readies  2  and  3^  2 
brook  ti-out^veie  obseived.  m  addition  to  10  unkLtov^n  juvenile  ti^out  In2005j  no 
wesSlope  cuttlii^oat trout  weie  captured  in  san^le  leachesl  and  2^  ivithinihe  vicinity 
of  tiie  mine    The  only  fish  sampled  mtltese  reaches  ^veie  juvenile  eastern  bro ok ti^oi.it(n 
=  6j  n=  23)   Inreach3j  upslream  of  tlie  rniiie,  3  cuttlii^oat  trout  and  36  eastern  bi"ook 
Irout  ^veiesanq^le  din  2005   This  suiveyitp  oiled  liiat,  based  on  these  findings^ 
wesSlope  cuttlii^oattrout  in  upper ClancyCitek  aitneai^extiiiction^USFS  2005) 

In  additi on  to  fish  s amp Inig conducted  in  2003  and  2005;  samples  of  wesElope  cuttlii^oat 
li"out^veiecollecledii\1997totestforhybndizalion^vitl"Lrambow  Irout   Hybiidization 
was  tested  m  a  sample  of  10  v^esSlope  cuttlii^oattr out collec ted  ii\stieain miles  10  tn  to 
10  7,  ai\d  five  fish  collected  mstreEanmiles  11  2  toll  3    The  results  of  genetic  sanpling 
m  upper  Clancy  Cieek  showed  no  hybndisali  on  witl\  non-native  species  (Naishal998)_ 
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The  i^esults  of  tins  3airq?bn^  differ  from  prior  5?Qi"p  ling  conducted  in  October  19S4  by 
FVW  andi^ortedinDSL{19EtH)andbyVVE5TECHinMontanaTmmels(2007)    Dunna 
pnorsEurfilm^  27^vestslope  cuHhroatlrout^veit  observed  m  a  1.000-foot  a  airq?leieach 
of  Clancy  Ci^eek  above  Ihe  confluence  of  Kady  Culch   This  itachcon^sponds 
approximately  witli  FWP  sample  reach  2  descnbed  above^  wliei^  only  1  brookti^outand 
9  unidentified  juvenile  ti"outivei^  observed  in  2003    No  olherti^oi.it species  ^vei^cau^it 
above  Ihe  confluence  of  Kady  Gulch  in  19E4  sairpling  allhoueJ"Lbi"ookti^oi.it,  rainbow 
li"outj  and  brown  Irout  weie  c^tui^d  farther  downslieammPnckly  Peai"Ci^eek[DSL 
19S6)   These  species  aie  present  belov^  the  divei^ionstiuctui^  located  on  Clancy  Ci^eek^ 
just  dov^istitam  of  Ihe  Kady  Culch  confluence.  Tins  divei^onslrLictui^is  operated  by 
Montana  Tunnels  andfunc&ons  as  anupstL^ambainerto  fish  mi gi^aluigfi-om lower 
Clai\cy  Creek  and  Piicldy  Pear  Cieek 

Result  suggest  tl\at  fish  popi^ilatLons  have  chai\ge^ii"Ltl^e  portion  of  Clancy  Ci^eekft^om 
the  confluence  of  Kady  Gulch  upstL^amthi-ougJitl^e  vicmity  of  the  Montana  Tunnels 
Mine  pi"oposedM-Pit  Mine  Expansion  area  since  19^4   In  general,  fe^verfish  ai^ 
cuirendy  pi^esent  and  Ihe  species  coirposilion^peais  tohavesliiftedft^om 
pi^doniinandyweslBlopecuttlii"oatti^oi.itin]9e5  to  pre domuiaiitly  eastern  bi"ooklr out 
m2005    However;  san"pling completed  to  date  does  not  cleariy  show  acoirpebtive 
dommai^ce  of  brook  Irout  over  v^es^slopecuttl"Qx^attl^outu"LClal"Lcy  Creek  due  to  the  low 
overall  number  of  individual  fish  sampled 

Seasonal  moveirent  likely  ace  ouiiS  forsome  of  the  vanabibly  between  samp  linger 
however,  Ihe  induced  number  of  fish  could  also  be  ai^esult  of  altei^d  flov^s  ai\d  habitat 
alterations    Drou^t  conditions;  in conjunc lion ^vitli  channel  alterations  resulbiig  ft"om 
histoiic  nunii^glhat  pre  dales  Montaiia  Ti^innels,  gracing  histonc  road  conslrLictioix  ai\d 
beaver  actLvibes,  may  have  dismp  ted  fish  distiibution  aiid  moventent^  as  ivell  as 
avail  able  fish  habitat  in  Ihe  project  reach   These  alterations  maypi-ovide  a  competitive 
advaiitageforbrookti-out   Brook  ti"out  out-con"pele  juvenile  cutthi-oatti^out  for  food 
[Novinger  ai\dRahel  1999)^  and  Ihe  diffei^ence  ii\  species  conq?osilionbetv^eenl^E4  and 
2005  may  indicate  Ihe  upslreamnugr^tLon  aiid  dommance  of  brook  ti"out  over 
weslslope  cuttlii^oattroutresi^iltm^inadechi^eiiicutlhroatlroutnumbere  since  Ihe 
19E4  san"pling  Conq?etiliomvitl\nonnatLvespecieS;  such  as  brook  ti"out;  has  led  to  a 
Induction  in  v^eslslopecutthi"oatti^oi.it  populations  u^Montanai  but  the  specific 
mechanisms  mvolved  have  not  been  cleariy  deinonsli"aled(Giiffith  1933) 

Pen  Ysn  Creek 

PenVai\  Creek  does  not  support  fish  aiidthe  potential  f  or  suppoiliiig  fish  is  extien\ely 
low   Pen  Y  ail  Creek  has  sevei^ly  degj^adedmsti^am  ai\dstreambank  habitat,  in"paired 
water  quality,  ai^duregularflo^vs    Pen  VanCitekhas  no  downsti^ainorupslitam 
connection  to  a  fish-beann^  sti^am 


3-190 


Chapters  3.10  Fisheries  and  Aquatics 

Spring  Guldi 

SpnngGukhi  Ihe  upperpoiliorL  of  Spiii^gCi^eek  wiliiii\thepi"0]ei:tliiril5,  does  not 
support  fish  and  Ihe  potential  for  supporting  fish  is  extremely  low   SpnngGulch  Eitand 
above  Ihe  confluence  witli  Pen  Yaii  Creek  is  epliemsrEd   Doivnstreani  of  the  confluence 
with  Pen  Van  Citeki  Spnng  Gi^ilch  has  no  defined  chEinnel  and  all  flows  uifilti-ale  into 
the  ground   SpnngGulchhM  no  connection  to  a  perennial  stt^anx 

Angler  Use 

Accordnigto  VVE5TECH,  Clai\cy  Creek  over  lis  entu^lengtlM^eceives  linuled  sport 
fishuiguse  (Montana Tuniie Is  2007]   Above  Kady Gulch,  thei^  are  sofeivftshtl^at 
fishu^gpiessui^is  likely  lo^v   There  is  no  public  access  inside  the  inuie  operating 
pemntbouiidary  [Figure  3.7-1^  so  Ihere  aieno  opportunities  forpublic  use  of  diis  aiea 
Above  thenune,  Ihe  sti^anisizelilEly  himts  fisliing  opportuniUes 

Aquaic  InvgtgbfdePopjIdions 

Clancy  Creek 

Aquatic  inveilebrales  m  Clancy  Creek ivei^sanq^led  at  foui" locations  in2004.  by 
IVESTECHmtlievKimty  of  fee  prop csedM-Pit Mine  Exp aiisionai^a{Fi^^ 
Details  onsan:qDlingn"tethods  andpi-otocols  ai^  descnbedinanacconqDanyingreportby 
WESTECH  [Montana Tuniiels  2007)   Habitat  conditions  iKorded  at eachsanq^ling  site 
aiedesciibed  in  Table  31&-2 

MetLics  c  ale  ulaled  from  individual  aquatic  iiivertebi-ale  samples  at  each  of  the  four 
san^le  stations  ai^piesented  in T Ale  3.10-3  DSL  (l^BbJiepoiled  that  Ihe  mean  total 
number  of  organisms  collected  from sanq^lestalionsmtlie  upper  Clancy  Creek 
drainage  ml^E4  ivas  E6E   lncompansoi\  the  ntai^  total  number  collected  m2003  was 
762  (Table  3.10-31.  aboi.itl2pen:entless  liian  Ihe  19S4  mean  The  diffei^te  m  total 
number  of  organisms  could  be  ai^esult  of  differei\ces  m  site  conditions  ivhei^  sanq^les 
were  collected   The  majonty  of  sanqjbngc oirpletedm  Clancy Cieekm  1^84  ivas  done 
dov^istL^am  of  the  confluence  ^vith  KadyGulcK  where  sti^amflo^vs  ai^higl^er^  ivhich 
mci^ases  tlie  habitat  available  for  additional  species  to  occupy 
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TABLE  3JA-3 

CLAHCV  CREEK  AOUATIC  INVERTEBRATE  SAM  PLED  ATA 
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TABLE  300-3 

{Continued) 
CLANCY  CREEK  AQUATIC  IN  VERTEBRATE  SAMPLE  DATA 

Notes 

To  tal  ibiuid  BTtre  =  To  tal  hiuuIhi  d  f  individuali  sunpled   Number  15  vuubk  ui  I'cspo  lEse  to  enviro  mu&iitd  sti'css 

T  axi  ntliTLei  t  =  To  tal  nimib&i  Diiuiique  taxa  iil  tlie  s  u^le   NutitlIhi  d«  retsei  Tvith  uicre  asui^  eiiviro  mueiitd  ^ti'eES 

EFT  ntliTLMt  =  Number  of  uiuquB  tpecies  anroi  iig  tlie  0  rden  ^jiAmro-n^^^  P/e:fcfta"a,  and  tysaJw^^-sl  Niuubei  deci^e  atet  witli  incitasii^ 

eiAQi'oimieiital  ^ti'ess 

PeKent  doiiuTLULt  ttxi  =  Feireiiltge  of  the  f  txDn  witli  th&  laigest  iiiuntei  0  f  nkdinduflls  Dut  oithe  tot^l  nuirOxr  of  iqutu:  ins^rtebrates  in  the 

E  ample   FcKentage  uuzre  ases  ci/ith  nkti'etsir^  envuDimiental  sti^  t 

PeKent  Chn'o  lumid  ae  =  Feirentage  of  numl^i  of  ChnoiiDnud  ae  nidividualf  out  of  to  tal  luuiibei  of  aquatic  mvei~tebntes  m  ^  an^lo  FcKEuta^e 

uvi'e  ases  witli  mjzioaiii^  envini  nmontil  stress 

EFT  Chnoiumudae  =  Ratu  oi  tDtilEFT  iirhii»^  to  btil  nuiulxr  of  ClmonDnud  ae  individuals   NumlHi  doc  retsBS  nilh  incie  asing  ennxoiiitifiital 

^ties^ 

5cr^or  Filter  =  R&bo  of  to  tal  luuuboi  of  mdnnliuL  oi  ^ci  apei  f  eedmg  ^m  up  to  tolalmuuboi  of  mdnnliuL  oi  filter  feed mg  ^"o  up   Number  li 

vuutle  ui  respo  nse  to  onvnoiunent*!  stios^ 

PeKent  fdtereE  =  Feir ent age  of  number  0  f  individuals  Dut  of  total  mnuber  0  f  t^uatk  invEitelHrates  hl  s  ample  in  tho  filtei  ieeding  gmup 
FeKentago  deci'e  ases  tiritli  nu  loain^  envnonnvntil  s  ties^ 
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Overall^  Ihe  Clancy  Ci^ek  di^Euna^suppoilr  alugl^  divereily;  but  i^latively  low  total 
nuinbei^;  of  aqualic  uwertebrates    Tins  condition  is  similai^to  olherlngii  quality 
stL^ams  in  westen\  Montana  Melncs  c  alci^ilatedf  or  sanqjles  collected  from  Clancy 
Creeku\?003  v^ere  con"paitd^vitl"Li^gjonal  values  formoi^intauisti^anis  inMontana 
coirpiledbyBahls  ai\d  olhere  (l«3«32l   Eased  on  tins  conqjanson.  both  the  1«?S4  ai-Ld2003 
aquatic  u\vertebi"ale  samples  c  ollecte  dm  upper  Clai\cy  Creek  suggest  Ihe  stream  he  allh 
(biodc  conditLoniis  lypical  of  olher  Montana  mountain  sti-eams 

Clai\cy  Creek samplmg  sites  had  an  average  taxa  ncln^ess  scoit  of  ?b  to  44  (inean=  34> 
for2003  dataandan^aiiscoi^of  2Sforl«3E4  data{DSL  IPEtn)  These  scores  ^vei^  above 
orneai^lhe  avei-agp  taxaiicln^ess  value  of  2^  percent  typical  of  moui\tainslrean"[SU"L 
Montana(Bal-ils  and  o&iei^  1992)   Bahls  ai\d  olhere  []992)foui\d  ameanEPTncl-Qiess  of 
22  formountauistL^ams  inMontana.  compai^dv^thl^  5  (Range=  12-26)  for2003  data 
collected  for  Claiicy  Creek  Balils  and  othei^  (1992J  itpoit  an  aver a^  value  of  9  penzent 
formountauistL^ams  in  Montana  for  Ihe  percent  Chu^onoimdae  ntetnc 
(Chironomidaeis  afaimly  of  nudges  and  accounts  for  most  of  the  aquatic  uwertebrates 
in  freshwater  environmsnts)   The  nieanCliironomidaemeInc  for2O03sanq3les  fi"om 
Clancy  Creek ivas  about  lb  pen:ent(rai"Lge=  7  9-21  B) 

The  pen:ent  Chirononudae  mstiic  gpiiei-allyincitases  ^vilhadeci^asein  waterquahty 
and  generally  mdicates  wl\etherastreamis  oLgolropliic  (nutiientpoor)  oreub^ophic 
(nutiient  iich}  SomeCliirononndae  aie  i^latively  tolerant  of  lie  avy  metals  McCunt 
1999  J  Alliiougji  tlte  mstiic  is  liigiier  for  Claiicy  Creek  sanq? ling  sites  compai^divitli 
the  regional  value,  Ihe  values  are  still  relatively  low  and  do  not  necessarily  represent 
deg^dedv^ater  quality  or  habitat 

The  most  common  types  of  aquatic  invertebrates  found  in  Clancy  Creek  ai^  clean-water 
foims  such  as  mayflies  |Ephen"teroptera]j  stoneflies  (Plecoptera).  andcaddisflies 
(Tnchoplera^  i^iesentmg  gi¥aterliian40pen:ent  of  Ihe  total  species  con^osilionat 

hsan"phngsite 


Differeiices  behveensan"ples  ^vilhiii  asan^lingsite  were  influenced  pim\anly  by  tlie 
available  subslrate    In  general^  sites  dominated  by  larger  substrate  pailicles  {BQ,, 
cobbles  )supp oiled  a  gj^ater  penzentage  of  Ephenter op tera  (mayflies)   Sanqjles 
dominated  by  small  paitLcles,  pailicularlysand  and  sediment  tended  to  have  lov^er 
divereiHes  butsomebntes  had  g^  ater  total  numbere  of  organisms    Differeiices  between 
san^les  collected  at  different  s  angling  sites  may  inflect  tl\e  doAvnslreamii^crease  m 
water  ten"perature  aiid  gei^raliiicrease  m  small  pailicle  sise  subsb^ate  (sand  ai\d 
sediment) 
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Pen  Y^CFcelc 

Due  to  Ihe  deu^aded  aiid  ephenieral  natuie  of  PenYai\Creek^  itwoi^ild  not  support 
diveree  aquatic  uivertebrate  populations  ai^dnosairples  v^ere  collected   Aquatic 
inveitebrate  c  ommunities  appeared  to  be  liirated  based  on  visual  obseivatitms  made  m 
2003  byVJESTECH  pei^onnel  (Montana  Tui-Qiels  2007]    In  a  few  isolated  seeps  or  pools 
of  walei;  lownuinbei^  of  aqiiabc  uwertebrates  [donnnaledby  Heimptera  and 
Chu"onomidae)u'eie  present  Tliese  areas  likely  represent  small  pockeE  where  wateris 
pi^esentforlongprpeiiods  of  bn^^  and  sedmienis  are  soire what  less  degi^aded 
(Montana  Tunnels  2007). 

Spring  Guldi 

Due  to  Ihe  de^j^aded  and  ephsnieral  natuie  of  SpringGulcK  it  would  not  support 
aquatic  uivertebrate  populations,  ai^dnosairples  were  collected  or  observations  on 
aquatic  comntunities  recorded  (Montana  Tunnels  2007) 

3.10.3      Environmental  ConBcquences 

3.ia3.1  Altemath/el-  NoAction  Altefnative(L-Pit} 

Under  Alternative  1 J  aquatii:  habitat  v.?  ould  change  overtone  due  to  natural  cyzles,  such 
as  fluctuations  of  stieamflov^  ai\d  water  lempei-atuie   Olher  activities  in  tl\e  pi"0]ect 
aiea.  such  as  mining  not  i^lated  totliispi-oposal,  subdivisions,  i-oads,  gr^m&  tunber 
haivest  or  restoration  would  have  poten&al  for  advei^e  and  bei"Leficialin"p  acts  on 
iquatLC  habitat.  Tl^eClancyCi^eek  channel  would  not  be  e^avated  aiid  removed  by  M- 
PitMme  Expansion  under  tins  alternative  andnourq^acttotlie  Clai\cy  Creek  channel  is 
pi^dicted  for  Alternative  1  inlhefoieseeable  future 

ln"pacts  of  AlleinatLve  1  onClancyCieeksti^ainflov^s  aiid  ivater  quably  including 
these  caused  by  fl  00  devenls  are  describe  din  Section  3  7   Diguing  active  mming 
Montana  Tunnels  would  continue  to  divert  bet^veen  0  11  andO  56  cfs  of  flowft^om 
Clancy  Creek  at  a  point  of  divereion  do^vnstL^am  of  KadyGi^ikh between  September 
and  May  of  each  year   This  is  a short-teim  impact  on  aquatic  habitatiii  Clancy  Creek 
After  mmmg  tl^esefloivs  would  no  longer  be  appropnated.  ivhich  would  be  along- 
teim  beneftcial  impact  to  aqualic  habitatu\Clai\cy  Creek  Under  Ihe  No  Action 
AlleniatLve;  noslreamflov^s  v^ouldbe  diverted  ft"oin  ClancyCi^eek  upsire am  of  tlie  pit 
fon.iseinfilhi\gthe  miiie  pit,  tiiei^foi^  Ihere  v^ouldbe  no  advei^e  impact  from  reduced 
flows  on  available  aquatic  habitat  mC  lane  yCieek 
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Pen  Yeu\  Creek  IS  peiimrted  to  be  diveiled  by  expansion  of  Ihe  waste  rcckstoi-agp  ai^a 
m  AlteiTia&vel,  butMontai"LaT\iiinels  has  indicated  liiatit  would  not  be  diverted  i^inder 
the  L-Pit Mine  plEin   Reclamation  of  aporbon  of  Ihe  PenYaii  Creek  di-auiageu^  2007 
would  uicreMe  Ihepotenlialfor  aquatic  habitat  to  develop  overbnie. 

Fish  ^nd  Aquatic  InverKbr^tes 

Fish  ai\d  aqiiatic  inveilebrate  populations  in  Ihe  project  aita  would  also  chan^  over 
Dme  due  to  natural  cycles   5  an^bng  complete  din  1997  sho^ved  the  ^vesSlope  cuttlii^oat 
li"out  present  mClancyCitekupstL^am  of  Ihe  cuii^ntL-Pit  operating  pemit  bound  aiy 
to  be  genetic  ally  puit(Nai5ha]99B  J   Tins  population  is  atiisk  of  extmction  pnmanly 
due  to  conq?etili  on  from  other  non-native  species  such  as  bi"ook  trout  Tins  Ihreat 
would  not  change  uiider  Alten\ative  1 


^cr 


No  fish  or  aquatic  inveilebr ate  populations  are  knov^ntobe  pi^esentinPenYanCi^eek 
orSpiiiigGulcK  ai\d  aquatic  habitat  m  both  strean^  is  degi-aded   Fish  and  aqiiabc 
mvei'tebratepopi.ilatLons  ai^  pitsent  in  Ihs  SpimgCi^eek  drainage  dov^nsti^am  of 
SpnngGulchi  but  there  is  no  defiiied  channel  mSpiiiigGulch  do^vnslream  of  the  Pen 
Yai\  Creek  confluence  for  more  Ihananule    Tliese  populabons  are  notconnectedto 
stLtams  in  Ihe  opei-alu^gpenrat  area 

3-1  a3.2  Alternative  2-  Proposed  Action  Alternative  (M-PrtJ 
AqudicHcbitd 

Under  Alternative  2.  aquatic  habitat  of  t^vo  stitamS;  Claiicy  Creek  and  PenYai\Creek^ 
would  be  du¥cdy  aftected  by  tliePi-oposed  Aclion   Tins  alteinabve  includes  expansion 
of  Ihe  M-Pit  attlienortlw^estside  of  the  pit;  winch  v^ould  remove  dtechanneL  iipanan 
vegptatLoiv  uiideiiying  alluviunv  and  associated  ivetlands  along  ^pi"o>an:\alelyljEOO 
feet  of  Clai\cy  Creek  The  habitat  to  be  lest  i^inder tins  alteinalive  is  descnbedu\the 
Affected  Envu-onnient  sec  Hon  (aqualic  invertebrates  angling  sites  2  and  3)^  and 
generally  consists  of  modei-ate  quality  habitat  Tins  secUon  of  channel  would  be 
replaced  ^vltli  a  2,000-foot;  16-inchpiperesulluigm  along-teim  adveise  m^act  to 
aquaDcs  ui\der  Ihls  alten\ative 

After  mining  operations  cease;  apor&onof  Clancy  Creek  floAvs  would  be  used  to  flood 
thenunepitinpeipetuity  There  would  be  no  outflow  from  tlie  pit  lake  to  downslream 
Claiicy  Creek  The  flooded  pit  would  not  be  maiiaged  as  a  fishery,  but  it  is  possible  Ihat 
fish  from  ClancyCi^ekupstreEan  of  tl\e  pit  divereion  could  enter  the  fillnigpit   The 
quality  of  habitat  in  the  pit  lake  would  depend  oni^esultingwaler  quality  (see  Section 
3.71  aridtlie  types  of  habitat  tl\at  develop,  pailici^daiiy  tl^epi^seiice  of  shall oivivater 
habitat  at  lake  mar^is  and  cover  features  such  as  vegetalioUi  rockS;  orlo^  occuinngat 
vaiious  stages  as  the  pitfills  ^vilh water 
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Other  aqualic  habitat  alterations  resulbiigfromAlten^alive^uiclude  a600-foot-long 
constracted  openirhanrLel  to  c onvey Clancy Ci^eek  flows  dowiistL^am  of  Ihe  diveiBion 
pipe  outlet  The  pipe  outlet  is  Ihelccalion  for  the  nuligalion  site  fortlie  loss  of  Ihe 
Clancy  Creek  stream  and  assKiatedivetlands  and  would  consist  of  a  wedand  area  fed 
by  apoilion  of  floivs  fromClancyCitek  and  by  all  si^uf  ace  and  subsuiface  flov^s 
associaled  with  the  ephsnieral  di^aina^  enlenn^Claiicy  Creek  at  the  pipe  outiet  The 
constracted  channel  has  pi"oposed  dintensions  muchlai^ger  aiid  steeper  Ihan  the  natui^al 
channel  (IB  feet  v^de  by  4  feet  deep  [for  easier  constnacb  on  and  conveyance  capacity 
fortlie  combined  l"5yeai^flov^s  ft-om  Clancy Ci^eek  aiidthe  epliemeral  channel  that 
entere  ClaiicyCieek  adjacent  to  tlie  mu\epit   Because  of  tlie  largerchannel  dunsnsionS; 
the  quably  of  habitat  u\  tins  channel  would  be  induced  compared  wifti  the  exisbi\g 
channel-  Lon^tem^  it  is  likely  Ihat  natural  habitat  features  such  as  pools  ai\d  cover 
fi"omiipanan  vegetatLomvouldfonnm  and  along tlie  constracted  channel- 
Construction  of  Ihis  channel  would  be  ashort-teimadvei5em"pact  onaqiiabc  habitat  in 
Clai\cy  Creek- 

ln"pacts  toPenYanCi^eek  wouldbe  sinnlai^tothosepemuttedforAHen^ative  1,  but,  m 
thePi-oposed  Aclion  AHeiTiatLve  ?,  distuibance  would  actually  occi^ir  Atlhe  southwest 
side  of  tlie  mmepemut  area^  v^aste  rock  storage  area  e^ansion  would  cover 
approximately  3,600  feet  of  anephemei"al  portion  of  Pen  Yai\  Creek  Pen  YanCi^ek 
would  be  itlccated  mto  aconslructedchaniiel  and  i"outedbackmto  tl\esedin"tentation 
pond  The  exisbi^g  aqLia&c  habitat  in  Pen  Y  an  Creek  is  higlily  degi-adei  even  wifti 
itclamation  of  son^ historic  mme  distuitai^ce  in 2007  Under  Ihis  alten^ative;  anew 
channel  would  be  constructed  toi^lacethe  covered  poilion  of  Pen  Y'aii  Creek  Loss  of 
aquatic  habi tat u\  tins  reach  of  PaiiY'aii  Creek  and  i^placenientivilhsimilai'conslructed 
habitat  v^ould  not  affect  overall  aqiiabc  habitat  quahty   Tlie  i^ahuiedpoilionof  tlie 
Pen  Y' an  Creek  channel  would  be  1,440  feetlon^rftiantiie  natural  channel  ft^om  tl\e 
pomt  of  divei^ion  to  the  sedimentation  pond   Tins  provides  a  potential  long-term 
beneftcial  increase  in  available  aquatic  habitat 

ln"pacts  to  water  quai^tity  ai\d  quality  ui\der  tins  alteniative  ai^  discussed  m  Section 
3  "   Under  Alternative  2.  tlie  flov.?  itejme  mClancyCitekivouldbe  alteitd  through  a 
loss  insuiface  ai^a.  diversion  of  apoilionof  peakstoiTravalerfloivs  into  tl\e  mine  pit 
and  diveisionof  appropilated  waterdo^vnslreamof  tl\e  mme  pit   This  induction  u\ 
stLtamflows  Tvouldi^si^dtinalong-teimadvei^em^act  onaquabc  habitat   Under  this 
alten^ative,  m-streamfloivs  uiClaiicy  Creek  ivould  be  mamtaii^ed  during  minu\g 
operations  and  duiingtlie  penod  after  mining  to  n\au\tam  habitat   The  amoi^intand 
Dmmg  of  water  to  maintain  this  habitat  has  not  been  deteimined   Tlie  an:\oui\t  aiid 
bmmg  of  flows  to  be  maintaii^e  din  Clancy  Ci^eek  dov^nstitam  of  ftie  M-Pit  Miiie 
E>Yansion  aita  would  detemune  tlie  long-lermin"pactto  aqiiabc  habitat  do^vnstL^am 
of  Ihe  mine  pit  Aftermining  ^pi"opnated  water  would  no  longer  be  diverted  ft^om 
Claiicy  Creekdoivnstreamof  Kady  Gulch.  Tins  would  be  along-teiTnbeneficialurfiact 
to  aquatic  habitat 
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Surface  water  iTinoff  tliat  IS  diveiled  av^ayfromtlie  PenYai\  ai^dSpnng Gulch 
drainages  would  have  little  intact  on  aquatic  habitat    Botl\  di^ainages  ai"e  ephenieral 
and  overlay  ejacial  outwashcolluvi  urn  which  allo^vs  surface  water  to  rapidly  drainuito 
the  ground   Thepei^eimialseclion  of  SpiiiigCi^eek  dov^nstL^am  of  Ihemine  sile 
niauitains  asubstantialfloiv  allyeai'lon^  butisnotconi\ected  viasi^irfacefloivs  to 
SpnngGulchorPenYanCreel;  tlieiefoi^.  changes  inflow  ft-om  Ihe  si^irface  water 
divereion  ai^  not  expected  and  no  changes  ai^  anbcipatedto  aquatic  habitat  in Spiiiig 
Cieek 

No  long-teim  advene  in^ acts  to  water  qualitymClaiicy  Cieekare  anticipated  under 
Alten^atLve  2  aiidno  chants  toivaterqiiaLlyinPenYanCi^eek  aiid  Spiiiig  Gulch 
would  occui^   Short-teiminci^ases  in  sediment  delivery  to  Clancy  Ci^ek  PiicklyPear 
Cieek  and  Spnng  Gi^ilch  ivould  cccur  as  ai^esultof  constraction  activities  related  to 
lelocalion  of  Pen  Van  and  Clancy  Ci^eeks  [see  Section  3  7)   Spiing Gulch  dees  not  have 
an  openchani^l  coni^ectionv^tliSpiingCi^eek^  so  Ihere  would  be  noten^oraiy 
mci^ases  infii\e  sediment  levels  inaqnadc  habitat   The  shoit-leiTnuicreaseu^  fine 
sediment  levels  inClancyCi^eek  would  be  n"atigatedtl"Q^oi.igJi  construction  best 
nianagpntentpraclices  but  woi^ildbe  ashort-tenn  advei5em"pactto  aqiiatic  habitat 

Hsh 

Roulii^g  of  Clancy  Citek  into  apipe  duiiiig  M-Pit  Mine  opei-alions  uiider  Alteniative  2 
would  result  m  dn^ect  and  indirect  inqjaclr  tofishpopulabons  Under  ftus  alleniative, 
l.BOOfeet  of  Clancy  Creekchaimel  would  be  peimanently  lost  The  loss  of  1^300  feet  of 
channel  would  i^esult  in  a  long-tein\ reduction  of  diveiBity  and  abui^daiice  of  aqualic 
life  witliinlhestreani  Existing  data  on  fish  mClancyCi^ekpitc hide  estimating 
popula&onsize  because  of  tlie  sniall  number  of  fish s angled  It  is  difficult  to  quantify 
the  potential  impact  to  the  population  resulhngfromL  the  loss  of  this  secbon  of  channel 

DuiingM-Pit  opei-alions,  itislil^ly  tliatsome  fish fromi upper ClancyCi^eek  would 
become  enti^ainedintl\eM-PitdiveiTion  and  lost  ft^omtlie  populabon   The  number  of 
fish  tiiat  ivould  enter  tlie  M-Pit  during  operabons  would  likely  be  small  because  only  a 
sniall  portion  of  slreamflov^s  at  peak  discharges  would  be  diverted  to  the  M-Pit  duiing 
operation   Follo^vingmine  clcsure^  tlie  n:\qcintyofClaiicy  Creek  sire  ami  floAvs  would  be 
diverted  into  the  pit  lake    Afler  several  decades^  tlie  quahly  of  IheM-Pitlakeivater 
would  be  suitable  for  fish  survival  and  tliei^ivould  likely  be  sufficient  food  sounzes  for 
fish  to  existm  tlie  lake  (see  Surface  Water  Section  3  7) 

The  2;000-foot-long  pipe  i.ised  to  conveyClancyC  reek  v^ould  present  aconq^letebaiiler 
toupsti¥airLn"agi"alion  of  fish uiClaiicy  Creek  Approxuiialelyl  5  miles  of  Clancy 
Creekis  pi^esentupstitam  of  tiie  propcsed  divei^ion  pipe   Tins  section  of  sti^am  would 
bee  ome  IS  date  dft^om  tlie  lov^erpoilion  of  Clancy  Ci^ek  Tlie  fish  population  ups  Ire  am 
of  tins  divereion  point  consist  predonunantiy  of  eastern  brook  Ir  out  with  small 
nuinbei^  of  westslopecutthi-oatti-out(T5blt  3.10-L  Figure  110-2)   Sufficient 
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infoiTnabon  onlifehistoiy  pai^aii^teis  of  tlie  tLi>utpopi.ilatLonmClancyCi¥ekis  not 
avEulable  to  deteimme  if  Ihe  fish  popula&on  above  the  pitwouldpei^istif  isolated  from 
the  rest  of  Clancy  Ci^eek   Due  to  coirpetilionfrombrooklrout  aiid  reduced  Euea  of 
avEulable  habitat,  isolation  of  dus  poilion  of  tl\e  population  may  uicrease  tl^nskof 
v/eslslope  cuttlii^oatti^outextuictionmlhe  di"au\age 

Resident  ti^oi^it populations  confined  to  ft^agjnented  upper  lie adwaterhabitalscEin 
mciease  tlteiriisk  of  extinction  [Rieman  and  otliere  1993)    Astudyby  Hildeibrand  and 
Kerehner{20TO)  esbnmled  tiiatmore  tl\an5  miles  of  stieam  v^^ere  i^quii^d  to  mamtain  a 
cutthr oat  Ir out  p op ulab on Avith  hi |J"L  fish  abundances  |0  3  fish/3  2S  feet^  aiid  l^nnles 
of  sireamwere  lequired  to  mauitam  a  population  of  low  aKindance  [0  1  fish/3  ?S  feet) 
In  additioii;  apopulattonbvmgm  an  isolated  sire  am  ft-agjiientivithlov^  habitat 
coiTfilexilyprobablyi^qLiii^esnioie  areatopei^isttiian  apopi^dation  of  dtesame  si2e 
livuigm  a  hi  ^yconq^lex  habitat  (Novm^r  and  Ral"Lell^^9j  Hoi-anand  othei^  2000) 
Habitat  upstreani  of  the  pipe  divenionis  liigji  gi"adient  aiid  lacks  deep  pools  and 
spaivning  habitat   Disconiiectingtlie  upstreamreach  of  Clancy  Creek  ft^omtlie  rest  of 
theslreamwoi^ildbe  along-teiTnadvei^e  impact  to  v^eslslopecuttlii-oatti^outiii  Clancy 
Creek  and  possibly  a  long-lerm  adveise  intact  to  eastern  bi"ook tr out mClaiicy  Creek. 

Short-teiTn  adveree  impacb  on  fishin  Clancy  Creek  by  chaniiel  disturbances  and 
inc lease dfmesedament levels  associated  with  conslrLiction  and  i^abgjiment  of  tl\e 
Clancy  Creek  channel  woi.dd  occ  ui"  under  ftus  allemative    Effects  ivould  include 
tenqDoraiy  displacen^nt  of  fishft^omtl\epi"0]ect  aiea  andpolential  desbniction  offish 
caugjitintiie  abandoned  chaniiel 

A  qu^  c  i  nv^rtebrdxs 

Al tentative  2  has  tlie  potential  to  reduce  die  abundance  and  divereily  of  aquaUc 
mveilebrales  u\Clai\cy  Creek  and  Piickly  Pear  Creek  througji  direct  loss  of  aquaUc 
habitat  aitdloss  of  conitectivily^viftiupsti^aininvei'tebratepopulationE    Sufficient 
mf  oimabon  is  not  avadable  to  estimate  tl\e  biomass  loss  of  aquabc  invertebrates  v^ithm 
the  l.EOO  feet  of  Clancy  Ci^eek  that  v^ould  be  lost  uiider  this  alternative;  because  only 
one  sample  ivas  collected  ivitlim  the  affected  i^aclv  which  does  not  represent  tiie  rai\^ 
of  available  habitats    It  is  unlikely  that  substantial  aquatic  mveilebrale  divei^ities  or 
densi&es  v^oidd  develop  mdielft-irLcli;  2;000-foot  diveKionpipe^  aiid  minimal  drift 
fi"omup3trean:\popi.dations  would  occui^  tlii"ou|J\  tl\e  pipe   The  less  of  available  habitat 
would  result  m  ashoit-leiTnreductionm  divei^ty  and  abundaiice;  but  would  likely  not 
be  sufficient  to  i^esult  in  a  long-teiTn  adveree  imp  act  to  the  aquabc  inveilebrate 
populations  mtlie  PiicklyPear  drainage 

Aquatic  mveilebrale  popidations  would  likelyshiftmi^esponseto  habitat  chai\g«  Ihat 
would  occui^  uiider  AlteniatLve  2    Construction  of  v^etiandfeatui^es  at  ftte  uptake  aiid 
oudet  of  the  divereion  pipe  during  opei-abons,  and  divei^ion  of  Clancy  Ci^eekmto  tl\e 
pit  lake  oiice  filliiigis  complete,  would  result  m  creation  of  neiv  habitat   lAfetland  and 
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lake  envii"tn"Qi"Lenls  provide  diffei^nt  available  habitat  for  aquatic  mveilebrate 
populabons  and  would  likely  have  a sLgiitlydiffei^ent species  con^cBitLoncon^ared 
with  other  habitats  found  inClancv  Creek  The  construcled  channel  downstieam  of  Ifae 
pipe  outletwouldpresentsLgiitlydiffeient  habitat  conditions  coirparedivith  existing 
habitat   The  constracted  channel  would  be  lar^r  and  sleeper  Ihanlhe  exisbngnatui-al 
channel^  would  consist  of  more  unifoiTnsubstratej  and  would  lack  organic  n^atenals^  at 
least  in  the  short  tenn_ 

Rate  of  aquatic  mveilebi-atecolonizalionmi^ecendy  distuii^ed  channels  can  vaiy  gi^atly 
(Peicel^E5]   Colonization  depends  on mveilebi-alemobdity  [drift,  SAVunming 
crawling  andfli^^},  subslrate  textuie  and  assaziatedfoodsuppheSj  coinpelitioi\  ai\d 
pi^dahon   For  exairple,  some  feeding  groups  of  aqualic  uwertebrateS;  such  as 
broVb^seis  andfilterfeedei^canuse  tlie  lesounzes  of  smooth  stoi\es,  gatlieiere  colonise  as 
fine  debitus  acci^imulates,  gr^^i^ii"Lcrease  as  peiiphyton  becomes  established,  and 
slii^ddeis  ai\dpredatoiB  tend  to  belale  anivals  [Mackay  ]99?J.  It  is  likely  that  an 
aquatic  invertebrate  population  woi^ild colonize  Ihe  channel ^vitliin weeks  ormontlis 
after  construe  Hon,  depending  onupsti^ampopulalionSf  subsh-alC;  and  sire  annflows. 

In  addition;  short-teiTi\  advei^e  impacts  to  aqualic  mvertebrate  populations 
dov^isti^am  of  the  M-Pit  Mii\e  Expansion  area  may  occi^irduimgi^alignntent  and 
constractLon  of  Ihe  Clancy  Ci¥ekchani\eltl"Q^oi.igiiinci^asedsedimei\tdeL very.  Tl\e 
potential  short-leiTi\ increase  m  fine  sediment  levels  m  Clancy  Cieek  would  be 
n"atigatedtl"Q^oi.igJ"L  construction  best  management  practices  and  is  not  expected  to  l\ave 
anylong-teim  ad vei^e  impacts  on  aqualic  iiwertebrate  populations 

PenYan  Creek  and  Spnng  Gulch  ai^knov^n  to  support  limiled  aquatic  inveilebrate 
populations   Little  m^ act  to  aquatic  invertebrates  m  these  stieams  would  occui^  as  a 
result  of  AlleiTLatLve  ? 

3.ia3.3  Altem^ive3-  Agaicy  Modified  Alternative 

Aqu^cHcbitd 

ln"pacts  to  aquatic  habitat  would  be  less  f or  Al tentative  3  tliait  Alternative  2    Duiiitg 
operations.  Alternative  Siiicludes  construction  of  an  open-floiv  channel  ai"ound  Ihe 
iriiie  pit  that  would  mumc  the  pi^esentClancyCi^ekchaniiel  and  habitat  features 
Under  Alternatives,  flo^vs  fromClancyCieek  would  not  be  used  to  fill  the  inii\e  pit 
Advei^e  mipacts  desciibed  uiider  Alteniative  2  i^esulting from  decreased  floivs  in 
Claitcy  Creek ivould  not  occui"_  Nolong-teim  adveKeiirfiacIs  to  aquatic  habitat  v^ould 
occur  under  Alternative  3    A  200-foot  Kiffer  distai\ce  v^oi^ildbe  left  bet^veen  Ihe  M-Pit 
rim  andtlie  constiiictedchaniiel.  ivhichivouldfuilher  pro  vide  fornaturalchaniiel 
fuiiction  and  iipanan  ve^tabon  developnient   Restoration  of  Clancy  Creek tlii^oi^igii 
constractLon  of  astable  open-flow  channel,  enhancement  of  in-slie  am  habitat  features 
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aiid  restoration  of  npaiian  vegetation  would  result  m  along-tenrLbenefurialimpactto 
aquatic  habitat.  The  restoitd  channel  ai^ashould  be  fenced  to  discoui^agecattie  g^^i^S 
and  other  channel  distuibances  u\  order  to  preserve  habitat  long  teim. 

ln"pacts  to  fish  populations  for  Alternative  3  would  be  less  IhanAlteiTialive  2  during 
mute  operations    Duimg  opei-alions,  ClancyCi^eek  would  be  roi^ited  to  a  constructed 
open-flo^v  channel   This  v^ouldbe  moi^  beneficial  to  fish  populations  illative  to 
Alten^atLve  2  because  it  ivould  not  result  ui  loss  of  available  habitat,  and  could  result  m 
a  long-term iinproven^nt  to  aquatic  habitat  if  Ihs  constructed  open-flow  chani\el 
consisis  of  enl\ai\ced  habitat  featui^esconq? are d^viftitiie  exisbng  channel   Under 
Alternative  3;  any  weslslopecuttlii"oatti^oi.itin  upper  Clancy  Creek  would  continue  to 
be  atnskof  conqDetilionwltlibrooktL^out  It  is  difficult  to  quanbfy  this  nsk  because  tlie 
status  of  Ihis  popi^ilatLonis  unclear  due  to  Ihe  small  numbere  of  fish  sampled  m  2003 
and  2005    Restoration  of  tl^econslructed  open-flow  channel  andnpanan  vegetabon 
would  result  m  along-teimbeneftcial  imp  act  to  fish  populations  in  upper  Clancy 
Creek  The  existing  Montai\a  Tunnels  water  diverei  on  intake  do^vnstL^am  of  Kady 
Gulcli;  cuiitntly  functions  as  abanier  to  upslream  fish  mi gi^ation  because  Ihefish 
population slructui^  above  tins  divei^ion  consists  of  only  two  species^  wesblope 
cutthroat  Irout  ai\d  eastern  brook  Ir out   Enhancement  of  the  divei^ion  to  ensure  it 
itmauE  abaniermtlie  future  woi^ild  reduce  Ihe  potential  for coloiuzation  of  upper 
Clancy  Creek  by  additional  u\lroduced  fish  species    MamtainiTLgthis  divereion  as  a 
bairiertopreventupsti^aininigi"ationof  olher  fish  species  would  allo^vforpolential 
restoration  of  tl\e  v^^eslslopecuttln^oatti^outpopulationirLlhefutuit.  including  active 
removal  of  brook  ti^out  if  necessary,  to  occi.irirLtl\efLitui¥ 

A  qu^  c  i  nvertebrdxs 

Under  Alternative  3j  m^acS  to  aquatic  inveilebralES  would  be  less  thai\  Alternative  2 
di.iiii\gmine  opei"abons_  DuiingM-Pit  mining  operations.  ClancyCi^ek  woi^ildbe 
rouled  to  aconstracted  open-floAV  channel   Thelengtli  of  tinw  for  aquatic  uwertebrates 
to  colonizeneivly  available  habitat  vaiies  depending  on  distai\ce  ft"om  existing 
populations  and  channel  conditions^  but  it  is  hkely  Ihata  divei^epopi^ilation  of  aqiiatic 
mveilebrales  would  colonise  tlie  ne^v  channel  relatively  quicHy  [weeks  tomonlhs}  For 
Alternative  3;  habitat  conditions  v^oi^ildbe  pi^sent  tliat  ai^more  appropnate  for  aquatic 
mveilffbr  ate  populations  typical  of  l^eadwaterstreairCj  and  a  long-leiTn  beneficial 
impactis  expected 
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3.11       Socioecononiics 

The  errployment (p ages  IIMl  througJim-4a}r  income  (pages  IIM3  tliimi^  111-57), 
fiscal  (pages  111-57  tliimi^  111-70],  and  scciologj^  [pages  111-70  thii>ugl-Llll-S9)iK0i.iKes 
affected  envu-onmeniB  were  discussed  mtlielPBthfii-LalEIS  (DSL  l«3E6l   TheurpacS  to 
eirqDloyment{pagfslV-35  thi>>uglilV-4?luicmi-te(pagfslV-?lhTO 

(pages  IV-55  througJilV-59^  aiid  sociology  [pages  rV-4 7  tlii^ougji  I V-55)i^estn.irces  from 
peimitlii^glheMontai-La  Tunnels  Mine  were  discussed  m  the  19E6  filial  EIS  (DSL  19S6} 

3.1 1.1      Analy  as  M^hods 

AndygsArea 

The  aiialysis  ai^ais  defined  as  Ihe  geogi-^hical  ai^am  winch  tl^epnncipal  direct  ai\d 
indirect socioeconoinic  effects  of  Allen^ative  1  -No  Action [L-Pit)  aiid  AlteiTia&ve 2  - 
PropcBed  Action  Alternative  (M-Pit)  (or the  Montana  Tuimels  Mine  are  liislyto  occur 

The  study  area  for  population  and  demogi-^hics,  hoi^isiiig  and  community 
infrastructure  is  Jeftere  on  County,  Montana  Jeffeison  aiidLe^vis  aiid  Clark  counhes 
constitule  tlie  study  ai^a for  economics    Aln"LCBt40  percent  of  Ihe  Montaiia  Tunnels 
Mine  employees  hve  m  Lewis  ai\d  Clark  Coui\ty,  and  most  of  Ihe  en^loyees  whoLve  in 
JeftereonCouiitvLve  in  Ihe  noilhen^  portion  of  the  county,  includingMontaiia  City  and 
Clancy  [Table  ail-1) 


TABLE  lU-l 
EMPLOYMENT  AT  H  0HTAHA  TUHHELS^DV  CaUN  TY  OF  R  ESID  EIJ  CEr  2004 

1  Person 
County 

Lewis Bnd  Clark 

County 

Silver  Bdw 
County 

Tnt^ 
EmpJoyment 

Numba~cF 
Employees 

IW) 

B3 

30 

215 

Percent  of  totJ 

4t>.^ 

3?  5 

14.0 

IDDO 

Sdime  Scluefer2DD4 
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Infonndion  Sources 

Baselii^e  data  f or JeffeiTtniCtujntymc hide  population  and  demogj^phic  data^  cuntnt 
business  and  economic  statislics  mfomiationforJeffeKon  andLeivis  and  Clark 
couiitieSj  and  Ihe  Montaiia  Tuimels  Mu\e  opei^a&onmJeffeiBonCity  InfoiTnationin 
this  section  was  obtained  from  tlie  US  Census  Bureau  based  onlhe2000  census  data 
aiidtlie  US  Bui^au  of  Economic  Analysis.  More  i^ecent  data  v^^ere  obtained  from  Ihe 
US  Census  Eui^au,  Ihe  Montaiia  Department  of  Labor  andlndustiy.  the  Treasui^erof 
JeftereonCoui"Lty{0  Neil  2004^  aiidJolinSchaefer  at  Montana Tuniie Is    Additional 
mfoiTnatiomvas  obtained  ft^om  tl\e  decumbent   Population^  Employment;  Earnings,  ^nd 
PeiT  onalli\con^  Trends/"  prep  ai^d  by  the  5onorai-L  Ills  titule  for  Ihe  ELM  (2003,  2003a], 
the  Jeffei^ on  CounlyGrowftiMaiia^ment Plan  (2003)  and  IheLeivis  aiid  Clark  County 
GroivthP obey  (2004)   In  addiboii;  pei^onal  communications  ^vei^usedto  obtain 
specific  mf omiatLon  not  otlienvise  available 

M  ethods  of  Andyas 

Du¥ct,  indiiectr  and  cuinul alive  m"paclE  to  sccioeconomic  resouives  were  assessed 
based  on  reviews  of  similar pro|ec Is  Ihathave  occuiredinihe  state  and  olher  i^levant 

mining indusby  policy  documents;  aiidthrougjiiiitervieivs  ^vitl\  individuals  whose 
fields  of  e>YertLse  and  expeiience  provideinsigjit  re  levant  to  tins  specific  pro|ect 
Coiiclusions  regardn^g  Ihe  imparls  to  local  sei'vices  tliatniay  occur  duni\gconsti\ictioi"L; 
operaboii;  aiid  mainlenance  of  the  pi"0]ei:t  v^ere  developed  by  evaluatiiig  Ihe  m^imber  of 
enqjloyees  ai\d  tlie  duration  of  Ihese  activities  relative  to  Ihe  availability  of  sei'vices  and 
an"tenilies  tl\atn\ay  be  required 

3-11-3     Affected  Environment 

3-11-2.1  D£fnogr^^cs 

Table  3.11-3 present  basic  popi^ilation  aiid  demogr^phi^^  infoiTnabonforJeffei^on 
Countv  ai^dtlie  State  of  Montaiia 
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TABLE  111-2 

POPULATIOrJ   BY  CATEG0RY,1P90£<  2000^1  EFFERSO  IJ   COUNTY 

AND  STATE  OF  MOHTAIJA 

PopLilabon  by 
CatEgory 

Population 

Pa- ant  of 
Tot^ 

2000 
Population 

Percent  oF 
Tot^ 

Percent 

Change 

1^90-2000 

T  OTA  LftPULiTION 

753? 

lOO.D 

10.O« 

100.0 

26  *y 

7^,065 

100.0 

1W2.155 

IWO 

12  fl 

Hale 

Jefferson  County 

4  029 

50" 

5  045 

50  2 

25  2 

MDntuu 

3*J5  7ti? 

405 

4#>4S0 

4^5 

13  *> 

FeH  A  LE 

JeiferEon  Ccnonty 

3510 

«3 

5.004 

497 

29  0 

MDntuu 

m,2^t 

50  5 

452.715 

50  2 

12  3 

U^  ^EE    St  El  IE 

2.3D3 

316 

3.050 

30  4 

216 

244.34^ 

30  2 

257.440 

29  5 

5.3 

Stea  es  and  Of  ee 

J#ffeiio  n  CotidIy 

933 

10  5 

1035 

10  3 

242 

MDntuia 

lClti.4P7 

13  3 

120  ■?4i? 

13  4 

13  *> 

Sdime  Sonc  ran  Imtitiite  2003 

Nonhem  jettsf SOI}  County 

Jeifers  on  County  is  one  of  tl\e  fMtestgj^owingirourLlies  in  Montana;  ui^^vtli  tliat  is 
spi^uredbyin-migj^tion  of  i^brees  aiid  families  focused  on  the  qiiaLly  of  life  ratlier 
tl^ai^thenEedforemployirent  opportunities  in  the  immediate  environs.  Community 
life  IS  focused  on  schools  aiidiecrealion  opportunities 

The  Helena  Chamber  of  Commeiveestimiates  tliat  over  50,000  people  liveu\lhe  ej^ater 
Helena  Euta^  includu\gthe  unu\coip orated  portions  of  Le^vis  andClEui:Coi.inty  aiid  the 
nordiem  portion  of  Jeffei^  on  County,  which  bordei^  the  southeiTi  edge  of  tl\e  Helena 
city  limits   Jeffeison  C  ounty  IS  growii\g  quicldy,  especially  m  tlie  noilliempEutof  the 
county  that  bordeis  tlie  cily  of  Helena   Tlie  latest  infoiTi^ati  on  from  tlie  US  Census 
Bi^ueauis  Ihatjeffei^  on  County  has  apopi^dation  of  11^56  as  of  Ji.dyl,  2006  up  ft^om 
10,065  onju]yl.?000 


Thei^  aie  two  census  designated  places  innoilhemjeffeison  County  d\at  Eue 
fui"LCtionallybedi"ooin3ubi.iiti5  of  Helena  Montana  City  |?000  population  of  2,094)  Eind 
ClEincy  (2000  population  of  1;406)   GroAvth  m  these  t^vo  census  designated  places  has 
been  large  mtl\e  last  10  yeai^r  neither  of  Ihem  was  even  countedii\  the  1990  census 
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The  US_  Census  Em^aueslunales  tliei^  are  4,213  hcxiruig  uiiils  uiJeffeiBonCouiityiii 
2005    Data  ft^omCensi^ir  2000  shoivlhatJeffeKon  County  had  3;747  households,  a 
home  o^vner  vac  aiicyi^ale  of  11  peiventand  ai\  average  of  2  62  pei^ons  per  household 
The  home  OAvnereliip  i"ale  was  E3  percent   The  ntediai^  housing  value  ivas  (128,700  and 
35  peivei\t  of  tlie  populabonhad  lived  ui  tl\e  5  an^  house  since  1^^5    None  of  tlie 
conmnunilies  mthe  northern  portion  of  Ihe  county  ai^uicoip  orated;  aiid  the 
conmnunity  facilities  andserviires  available  are  provided  by  special  disQicts  orjeffei^on 
County 

PopujRtioii  Projections 

Histoiically,  Montaiiahas  been  oi\e  of  tl\e  slowest  gj^o^vii^g  stales  u\theUS    In  fact  the 
populalionis  note>Yei:tedtopass  Ihe  1^000^000  inaii:i.inlil2015.  gi^oivingat 
approximately]  peivent  per  year  fromtl^e  2000  census  m^imbeiB    In  the  1990S;  JeffeiB  on 
County  gjtw  at  a  i"ate  tl\at  was  more  liian  twice  tliat  of  Montana  as  aivhole    Intlie 
future,  Jeftere  on  County  IS  expected  to  ^ovj  overkvice  as  quicHy  as  tl\e  stale  as  a 
whole;  as  mdicatedu\  Table  3.11-3. 


TABLE  111-3 

POPULATION   PRO|ECTI0rJSF0n|EFFER5OrJ  COUniY 

AND  THE  STATE  OFMOrJTArJA 

Ara 

Coisus 

2Dffi 
Projecdan 

2010 
Projectian 

2015 
Projedien 

P  er  cent  ch  an  ge  2000- 
2015 

|^B~son  County 

ia.o« 

11330 

1230 

133BQ 

32  2 

Hontaia 

wz^p5 

9^.390 

W9^P0 

103fl.45D 

15  2 

Semite  HPADattServireE,  ln£_2004 


3-11-2.2  Economy 


The  study  area  for  econoniic  activilies  is  compiised  of  JeffeKon  andLe^vis  andClai^k 
comities    Togelher;  these  counlies  supp oiled  43,4b?  full-  aiid  part-tuns  ]obs  in 2000,  an 
mcitase  of  24j2E3  jobs  since  1^70    This  is  an  annual  average  jobinciease  of  4  peiventr 
more  Ihan twice  the  population  gj-o wtl\  in  Ihe  study  area  duiingthe  saii\e  limefran^ 

As  the  capital  of  lv1ontai\a  ai\d  ai^gjonal  shopping  center  for  residents  of  Jeffeison 
County,  Helena  offeis  av^derange  of  shops  and  services    Oi\eina]orshoppu\ginall 
and  several  smaller  mails  are  localed  ontheina]ortranspoitalionroutes  and  in  Ihe 
doivnto^vn  area   Tlie  m^or"bo^  stores^  si.ich  as  Wal-Mart^  Tar^t  Costco,  and  Home 
Depot  are  localedm  Helena   Neariy  100  restaur ai^ls  ai^  listed  u^tlie  local  yellow  pagps^ 
including  most  national  fast  food  chains  ai^dltKzal  specialty  lestai^irants 
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Le^vis  and  ClEukCounlyaiid  Helena  have  alongiecord  of  economic  stability  duem 
pail  to  the  location  of  state  go  vemnient  in  Helena.  FederEd.  state,  Eind  local 
govemmenir  accoui\tfor24  percent  of  Ihe  en^loyment  m  Leivis  EU\dClarkCoui\tyr 
including  government  offices,  the  Helena  School  Distnct  andtlie  FoilHamson 
VeterEin's  AdminislratL on  hospital    Otl"Lernia]oren"plo}^re  include  St   Peteis  HospitEd 
ai\d several  other  healtl^cai^facdilies,  Caii"oU College-  a pnvale C aftiolic  college,  Ihe 
Univereily  of  Montana  College  of  Teclinology;  various  u^di^isQiEd.  mai^ufactunng  and 
commeivial  businesses;  aiid  agiicultural  operations  in  Ihe  northeast  aiidsoutlieast 
poitLons  of  tl\e  Helena  valley 

The  connnunilies  in  Ihe  northen\  portion  of  Jeftere  on  County  contau\  basic  retail  Irade 
ai\d  sei'vices  acbvibes  to  support  tlie  subintaii  nature  of  the  ai^a  EesidenS  also  use 
the  retail  establishmenls  m  Helena   Alai^ge  cen\entplai\t  is  located  in  Ihe  ai^a^  as  well 
as  i^ecieati on-related  ac&vities  cenlei^d  onhikuig  bilaiig  Eu\d  camping 

Total  eirpioyment  m  2000  ivas  estimated  at4;60S  ]obs  inJeffenonCounly  Mining 

accounted  for  r  ^pen:ent  of  tl^  employn^nt  aiidhas  seen  one  of  the  hi^test  percent 
gi^v^th  i"ales  since  1970  (Bll  peivent|  As  shoAvnii"LTableill-4otl\erfastgi^o\virLg 
categoiies  underServices  and  Professional  Eue   sei'vices  (which  includes  health, 
business^  legal,  engineenng  EU\dinEU\a^ment  services  at  23  percent  of  total 
enq^loyment  111  2000)  Eu\d  retail  Irade  (accoiinbng  for  15  pen:ent  of  total  eirploynifintm 
the  tourism  industry  )_ 

TheJeffeiBonCoui-LtyGiwvtl-LPolicy[]eftereonCoui-Lty2(H>3|  adoptedJiirLelEr2W3^ 
iecogni2es  tliat  tlie  local  econoiny  is  lied  to  Ihe  i^gjon   Anob|ecliveiii\derlhe  goal  of 
''Sustaii\  aiid  strengthen  tlie  economic  ivell  being  of  JeffeiB on  County  cibzens/'  states 

''Support  economic  development  activiUes  tlii-ouglioutsoi^ilinvestMontaiiain 
lecognibonof  JeffeiBonCoui\ty  s  interdependeiice  ^viftisinrouiiding 
eirpioyment  centere  aiidthe  iieeds  of  citizens  for  goods,  sei-tfices,  ?a\d  olher 
uitan  amenities  available  msuiToundnigcommunilies''  (Jeftere  on  County 
2003) 

Accordii^gtotlie  Sonorai\  Institute's  Economic  Profiling S}^len\  m  shoivn  in  Table 
3.11-5 eirploynient in  Leuis  andClEukCounlyhas  gi-o^vii  steadily  m  the  lastWyeais 
(Sonoraiilnstitule  2003a]   Mininghas  beenoi\e  of  the  fastest  gro^vmg  categoiies 
expeiiencingl^O  penzent  gjT3wthin30  yeaiB    The  fastest  gi^oivingcalegones  under 
Sei'vices  aiid  Pi"ofessionEd  are    services  (which iiicludes  heallhi  business,  legEd^ 
engjneenng  and  maiiagement  services  at  3?  pen:ent  of  total  enqjloyntentm  2000  V  ai^d 
letail  trade  winch  accounts  forlTpenient  of  total  employn"tent   The  majority  of  Ihe 
gjT^ivthin  govenurenteiTfiloymenthas  been  upstate  and  local  government 
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TABLE  112-4 

EMPLOYMENT  BY  m  D  U  5TRV,  C  H  AIJ  G  ES  FROM    1^70  TO   2000, 

JEFFERSON  COUHTY- 

E  mproyment  1  ndustry 

1P70 

Pefcent 
oftotd 

2DO0 

Percent 
oFtnt^ 

Hew 
Employment 

Percent 

Change 

1970-200D 

SEfvicxs 

H7 

13.B 

41fl 

9.1 

IGL 

S 

Fum 

250 

13-4 

3^ 

7-5 

97 

39 

Aj^    Serviies" 

/ 

04 

71 

1_5 

i]4 

914 

M  ininq 

B 

zo 

3ffi 

7.5 

3DB 

BU 

M  BnuFadunng  ^ 

S 

L2 

17G 

3.B 

154 

700 

Services  Bnd 
professional 

5SI 

JLB 

1325 

50.5 

L70 

299 

TrBrLspcii~t4ti0ii  ud 
Public  Ublitiet 

BO 

4.3 

133 

2.^ 

53 

-66 

HVhDksikTr^e 

12 

06 

?9 

21 

87 

725 

PeliilTiade 

205 

11_0 

dfld 

149 

431 

235 

fiPfil  Estate 

72 

39 

33? 

7-4 

2fi7 

371 

Servire^lHeilth, 
Otlifin 

213 

11_4 

loes 

33  2 

S55 

401 

ConstrudiDn 

5B 

3.1                  409 

B,9 

351 

005 

Gi>v#iiini£nt 

1W5 

4S.£ 

934 

20  3 

29 

3 

TOTAL 
EMPLOYMENT 

1.BG2 

1» 

4,G0B 

100 

i746 

147 

Notes 

'  -  Mapr^EctoiE  *it  in  bold,  co  mponeiitE  of  that  Eectoi  are  in  regular  type 

^  -  Agjiunltiual  seivuzez  mtlude  soil  pi'ep  ai  atiDn  seiwe?,  ci'd  p  soivuze?  aiid  othei  s  eivuzos    It  also 

mthidez  foi^tiyteivizes,  Eiichafi^foi'ettationsorvuzes  aiid  fislimg  luuituig  ud  tiappuig 
'  -  Muuiivtmiiig  uu: hides  paper  lumber  aiid  woo d  pio due tF  maiiiiivhinng. 

Scmce  Sdiu  ran  Institute  2003 
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TABLE  111-5 

EHPLOYMEIJI  BVirJDUSrnY,  CHANGES  FROM    li^TOTO   2000, 

LEWIS  AUD  CLARK   COUNTY 

Employment  Industry         1970          ^f^           2000           ^f.^       n      V"       x            Change 
^    '                        '                           oftotal                              oflotal        Employment          ipTfr-jwU 

SEfvicxs 

5S 

33 

1.0111 

Z7 

476 

S 

Fflim 

'        333 

31 

65ff         ' 

1_7 

125 

23 

A^  Services  " 

40 

□  2 

391 

1_0 

351 

8^ 

M  ining 

30 

OJ 

■7 

02 

57 

100 

M  anuf  actun  ng  ^ 

LOW 

G^ 

1.317 

3.4 

271 

26 

Services  and 
professional 

MS 

544 

25,012 

G4^ 

15,5ffl 

IS 

TrukspDitatuii  aiid 
Pnblii  Utilities 

1135 

ei6 

lOSl 

4.3 

526 

40 

Wlules  lie  Trade 

37fi 

Z2 

lfll4 

2d 

630 

1^ 

Fetul  Trade 

2.5DD 

14.4 

O.T^f 

174 

43(k> 

171 

Finante  Iiuuiaiijze 
&:  I^al  Estate 

15DD 

87 

3.139 

S.2 

16W 

113 

SeiTi£«  (Heilth 
LegBX  Eiisuie^s 
Othen 

3,512 

22  d 

12J72 

31  S 

S.4b0 

21*> 

Consbudinn 

SB 

5^ 

^093              5.4                  LlOO                       124 

Covemment 

^312 

3(17 

9l296 

23A 

3,304 

75 

TOT  At 
EHPLOYKENT 

17,317 

100^ 

BaS4 

lOOD 

2LS7 

124 

NdIes 

■  -  MapisectoiE  «t  m  lM>ld,  co  nTLpoiients  of  tliat  sec  toi  aieinregiilai  type 

^  -  Agjiicnlhual  seivicez  mtlude  soil  prep  ai  aticm  seiwes^  ci'd  p  seivice?  aiid  o  tlui  services    It  also 

iiv hides  foies  try  seivK  es^  s lie h  as  lefoie station  services  aiidfisliir^  luuituig  uid  tiappui^ 
'  -  Muuiivtuiiiig  uic hides  paper  luiuber  ud  ^vood  piodu^tE  luarmfactnni^ 
Somre  Soiu  nn  Im  hhite  2003^ 


TABLE  111-6 

ANPIUAt   UrJ  EM  PLC  VME  PIT  RATES,  2000-  2003 

FOR  THEjEFFERSOrJ   AIJD  LEWIS  AND   CtARK  COUNTIES 

AND  THE  STATE  OFMONTANA 

Am 

2000 

2DCEL 

20CZ 

2HB 

Jeffeisa  n  Comity 

54 

4d 

46 

47 

Lewis  frClatCDiiiity 

43 

44 

43 

39 

State  efUentuu 

50 

4d 

4d 

47 

Semite  USDepartiiientofLalMr2004 
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TABLE  111-7 
in  COME  BYTVPE,2aD0r|EFFER50rJ   COUNTY  IIN  K  1  LLION  5  0  F  2000  D  0  LL  AnS> 

2000 
County 

Pa- cent 

of  TdI^ 

^,  ■    _i                Percent 
Montana 

Lsbor  Income 

Wa^E  and  S  ilaxy                               ^0 

24 

fl?B7                            4? 

OtlierLaboi  Income                           9 

4 

130B 

4> 

Fi-cipiiEtor'*                                         22 

9 

2.014 

10 

U  on  -L  abor  1  ncnme 

Inv»  tiiienl  Inrciiue                            4J 

IB 

4.^23 

23 

TrBntfei  F  FL^yiiient  Iiuza  me                 31 

12 

3575 

Id 

NateE 

"  -  FeKciitage^  do  not  add  to  100  Ihc cose  oi  ad juftmeiiir  nntde  by  tli£  Eiue au o f  Ecoiuiiiu:  Analy^if^ 

nuchas  msidence  ^oc ul secnnty  and  otheiT 
Sanite  Soiu  rin  Ins  htute  2003 


Unen^loymerLt  m  tlie  study  ai^acounlies  aiidtlie  state  has  remEunedctmsistenliy  low 
fi"oin?000  to2003j  indicating  the  rela&veeconoDnc  stability  m  tlie  ai^a{Tcbre311-6i 

Inconte 

Peisonal  mconieis  defined  as  all  mconie  received  by  individuals  from  all  sounzes  ai\d 
includeiiicoirtefromu'oik  [labor uicoire  oreaming^jj  mcome  fi"tnn  non-labor  soi^ures 
such  as  uiconie  from savmgs  and  mvestrrenls  (investn^ntmcoine)^  andmcoms  fi^om 
ou&idesDui^es  such  as  SocialSecunty  or  Me  die  are  (transfer  payment  incmne) 

The  souive  of  income  inJeffei^onCounlyis  deiivedft-tunbotl^  lab  or  sounzes  aiidnon- 
laborsounzeS;  as  shov^nmTobleill-?  Tlie  peirenta^s  add  to  oiily67pen:entj 
indicalii^ghtuvmuch  of  tl^euicon^  of  couiityiesidenlsis  generated  in  anotl^ercounly; 
probably  Lewis  andClaikCounly 

AciTordii^gtotlie  Lewis  and  ClaACounlyGrowlh  Policy  (2004) ''Lei vis  and  Claris 
County  m  general  ai\dHelena/East Helena u^particularj  dnvethe  regional  econoiny 
(defined  as  Levels  and  Claris  Broadwater,  Jeffeison^  and  Meagiier  counties)  aiid  are  the 
souive  of  tlie  ma]oiity  of  ]obs  and  earnings  u\lhe  area''  [pages  ll-13t_  The 
Demogi-^liics  and  Economics  section  of  the  policy  notes  ftiafa  gi^oiving  number  of 
people  who  eani  theu^  livuig  m  Leivis  andClai^kCountyieside  outside  the  County. 
Froml9nJ  to  2000  tl\e  amoui\t  of  money  earned  u\  Lewis  and  Clai^k  Comply  by  non- 
itsidents  increased  fron\ IE  million  to  IlOl  milboi\  a  1^200  penzent  juirfi  "  Tl\e  policy 
noles  tl"Lat''in20TO,  51  peitent  of  Ihe  money  earned  by  Jeftere  on  County  iesidenlscan"te 
from  jobs  located  outside  IheCounly" 
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As  sho^viimTcbleill-BmconieuiLe^vis  andClEui:Coi.iiilyis  pniriEuily  generated  by 
worion^  prmcip  ally  from  wage  andsEdary  eirqjloyiitent.  reflectmg  Ihe  lar^  peiventagp 
of  die  populaOoii  who  woik  in  Ihe  services  and  pi"ofessional  and  goveinment  sectore 


Perirapitauiconieis  commonlyusedtourLdeistandtl^erelalionship  ivilhui  ai\d  outside 
of  counlywiftiregEU-dtopereonalincome    While  Ihe  absolute  nuinbei^  Eutthe  lo^vest 
mthe  study  area  ai\d  aidless  tl\ai\  tl\e  state  avei-agp,  Lewis  andClaikCounlyi^esidents 
have  me dian household  uicontes  above  die  state  avei-agp;  and  those  utcontes  aie 
inci^asingataheallhyratebased  on  job  gjT^v^th  Jeftere  on  County  has  tiie  liigiiest 
niediaii  household  income  and  per  capitau"LCon"te  in  the  study  aiea^  aHhou^Ji  d\at 
g^^v^this  not  as  ii^bust  as  in  Ihe  state  ortiie  other  counties  in  Ihe  study  aie a   liicome 
g^^v^thv^tiiinjeffei^  on  County  does  not^pearto  be  dn^ecdy  tied  to  job  gjT^wtlv 
probably  because  of  die  conlnbulion  of  non-labor  income  and  die  nuinber  of  county 
itsidents  who  workinLe^vis  andClai^kCounly 


TABLE  111-G 

INCOME  BY  TYPE,  200a  LEWIS  AND  CLARK   COUNTY 

■IN  MILilDHSOi=2(K)0DOLLAAS) 

^000  Lewis 
and  Clark 

Percent 

of  Tnl^- 

ZOOOSt^eof 
Mfmtana 

Pefcoit 
ofTctJ 

Lsbor  Income 

Wk^  nidSaliiy 

S4-1 

4»D 

flSS7 

4? 

Otlier  L  abor  Inca  mfi 

114 

B 

130S 

6 

Fi'opiiEto  r"* 

iia 

S 

2.014 

10 

U  on-L  sbor  1  ncDine 

Inv^stmeiLt  Inrome 

304 

22 

4^23 

23 

Tifliisfei  P  t^mient  Inca  me 

1S6 

13 

3^75 

Id 

*  -  Feicentoges  dd  luladd  to  100  Ixc  cose  oi  ad  juftnieniE  nude  by  tlie  Biue  tu  a  f  Ecoiuiiiu:  Aiuly^if^ 
Eucha^  i^sidence  ^dc  ul  secmity  aiid  otlieii 

Somre  Sonc  mi  Inihhite  2003ft 


In  2000;  Jeffere on  County  DfKdi an  hoi^isehold  income  was  $41  j506jhiglierdianLe^vis 
and  Clark  County  and  tiie  stale  (see  Table  3.11-9) 
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MEDPAPJ  HOUSEHOLD   1 IJ  C  0  M  E,  1590  AH  D   2000, 

FOn  THE|EFFER50rJ   AND   LEWIS  &  CLARK   COUNTIES 

AND  THE  STATE  OFMOHTAIJA 

Ars 

irao^ 

20W^ 

Percent  Change 
IJBO-2000 

J  diwson  C  aunty 

Bi.4m 

Sii.SQii 

32  2 

Lewis  ^eKHbtL  C  □uiriy 

S26.4£]1? 

S7  36D 

415 

StatHoF  M  ontaia                      ,           S^2J^^^ 

S3.D24 

1                            437 

Source? 
^  -  US  CemuEl*W7 

^   -US   CeiiEiisZDDD 

In2002;  JeftereonCouiityresidenlr  had  a  per  capita  peiBonalii^come  of  t?5fb9b,  which 
v/as  103  penzent  of  tl-Le?00?  Montana  average  of  S?4,e31  and  E3  penzent  of  tiie  2002  U  S 
avera^  of  I30;906    In  2002^  JeffeK on  County  i^sidents  eaixted  atotalpeKonalmcoine 
of  aboutl2b7nuJhoix  v^hich  ace ouiited  fori  2  percent  of  ftte  state  total    Tins  v^as  up 
fi"om  about  1240  milL  on  total  pei^onal  mc  ome  for  JeffeK  on  Couiity  ml  999  [U5  Bureau 
of  Economic  Aiialysis  2004)    Tlie  average  wagp  per|obu\JeffeiBon  County  was  127^117 
in2002,  which  was  10^  percent  of  Ihe  2002  Montaiiaavera^  of  I25.7«30,  andr^pen:ent 
oflh£2002U-5   average  of  S36;167[U3  Bureau  of  Economic  Ai\alysis  2004a)- 

Go¥e{f}nief}t  af}d  Piibtic  Finance 

In  fiscal  yeai-2003Jeffei^onCoi.inly had  budgeted  expendituiK  of  S6;417;751    Total 
coui\ty-^wide  assessed  valuation  v^ as  overS52b  nulhon  with  a  taxable  value  of  almost 
S20  milLon   The  taxable  value  of  net  and  gjT^ss  proceeds  was  |ust  over  t2_5  million 
(Rantey  2004)   Mill  i"ales  vaiyby  aiea  based  onschool  and  olherspeciEd  distiict 
asse5sn"tents 

Mining 

Mining  of  all  types  plaj^  a^^aterrolemJeffeiBonCoui^tv's  economy  liian it  does  for 
thestale(3eeTable3.U-10) 

JeftereonCouiity  s  lar^st  mdustiies  in2000  wei^niinli\g[all  lypes].  ivhich  accoi^inted 
forySpenzent  of  all  employment  m  2000  (Table  3.11-4)  and  consisted  of  26  6  penzent  of 
total  eamingp  by  place  of  woik   In  Montai\a^  mming  ace  ounled  for  1  2  peivent  of  all 
en:qDloymentirL2002  (U3_  Bureau  of  Economic  Ai\alysis  2004)     Jeftere  on  County 
depends  uponminmgforB  tol^  percent  of  its  economy  The  Golden  Sunh^Jit  Mine  Is 
the  otl\erma]ormetalmmingopei"abonm]eftei^onCoui\ty_ 
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TABLE  3JLL-10 
MmiNG  INCOME  IN  JEFFERSON  COUNTY  AND   THE  STATE  O  F  H  O  N  TAN  A,  2002 

Am 

Mining 
1       Earnings 

Totd  N  nn-f  ann 
Eanings 

H  ining  bsb 
PBTcentof 
Non-fann 
E  filings 

Tnt^ 
Persanal 
Income 

Mining  as 
aPEd~cefit 
nf  TotJ 
Pefsonal 
Inconw 

]eff  eisDn  County 

S114.2  mflliDii 

19 

S2£7iu]nij9n 

S.2 

-    :  Montflna 

£431 9  inilliDii 

SlJObOluin 

2.P 

^2.«lHllun 

2.D 

Semite  US  Bm^iu  of  Economic  AnU^ii  I:CiCi4 

Montana  TunneisMimnqlnc. 

MontEu^a  Tunnels'  operatmg permit  was  issued  onFebrLiaiy  20;  1936    The  nime 
operation  has  produced  lead  coiicenti^ates,  zuic  coiicenti^ates  and  gold-silver buUi on 
The  coi\centi"ales  contain  gold  and  silver  values  as  well   Revenue  has  been  denved 
pnmanlyfrom  gold  sales,  but  zinc  is  cccasionally  thepnniaiy  i^venue  generator 
depending  up  on  fluctuabonsuimontlily  price  ai\dproduc  lion  levels  [Montana  Tunnels 
2007)   The  prices  of  all  f oui^  iretals  are  ci^urently  near  all-tmt  liigjis  (Kilcometals  2007 
and  Kile  0  2007)  as  woild  demaiid  for  Ihem  steadily  increases 

The  ore  eKti-acted  ft^om  the  Montana  Tunnels  Miiie  is  all  processed  in  IheMontaiia 
Ti^innels  nuJhng  facility  to  produce  n"tetal  beaiingconcentL-ales  that  ai^soldtosmsllei^ 
andrefmei^  who  reduce  Ihe  coiicenti-ales  to  pnmaiy  metals    These  pninarymstals  are 
eventually  put  to  commereialuse  m  a  vaiiety  of  indusbies 

Montai\a  Tunnels  functions  as  a ''basic  mdustiy  in  Ihe  State  of  Montana  and  the 
JeftereonCouiityecononTy   Basic  indusbies  are  those  business  and  government 
activities  tliatbiu^g  outside  income  ii\to  anareaeconon\y  Bypayingsalaiies  aiid 
n:\akLngpuivhases  v^tli  non-local  monies  into  aiea  economies,  Montana  Tunnels 
provides  afoi^indationforstate,  i^gional  and  local  county  economic  develop  irent  by 
du^ctemployniEnt;  purchases  of  goods  aiid  serviceSj  and  taxes  androyalbes^  as 
described  below 

Direct  airpl^niait 

Montai\a  Tunnels'  operations  ivei^contu^uous  for  more  IhanlEyeai^  uiitd  ateirfioraiy 
shut-do^vi\inlate200^  due  to  L -Pit hi gjiwall  failings  in  the  area  of  Ihe  mine  access 
ran^.  Atlhatlmw^  amajonty  of  Ihe  mining  dep  ailment  was  laid  off   Minuigiesi^imed 
in  September  2006;  aiid  duiiiig  the  next  monlhsj  employnisntv^as  ranged  up  to  meet 
production  needs    Eirq?loyn"teni:u\2007is  at  201  pei^oimel  v^tlimcsi:  areas  of  Ihe 
operation  staffed  to  budgeted  levels   About t^vo-thirds  of  enq^loyees  were  woriang  at 
Ihe  mine  when  itshutdo^vnm  2005  [Schaefer  2007) 
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MontEu^a  Tunnels  has  histoiic  ally  been  tlielai^^tpn vale  en"ployer  in Jeffei^  on  Counly 
with  an  avei"agp  of  about  215  eirq^loyees  in2004    The  woiii'avei"agp  is  used  because 
the  total  number  of  eirq^loyees  at  Montana  Tunnels  fluctuales  duimg  any  ijven  year^ 
based  uponihe  ainom\t  of  woiktliat  needs  to  be  done   A  small  m^imber  of  tl\ese 
enq^loyees  v^ere  part-tune  workere    Taku^gmto  accountlhepartture  ]obS;  tlieieivei^ 
about  200  full  birtejob  equivalents  at  the  inuie  in2004    Of  Ihe  total  215  eirplo}:ees  at 
Montana  Tunnels  in2004;  aboi.it  100  Lved  in  Jeftere  on  County,  where  the  mine  is 
located^  aboutB^Lved  in  Lewis  andClaikCounly  aiid  about  30  lived  ui  Silver  Eoav 
County   In]anuaiy200^,  Ihei^  were  4,B94  peisons  en^loj^du^JeffeisonCouiity   Tlie 
uiieirploymentrate  was  5  2  penzentlMontanaDep ailment  of  Labor  and  Indi^isliy  2005) 
This  mdicales  tliat  Montai\a  Ti^innels'  approximately  100  m-c  ounly  woikeis  made  up 
about  2  1  percent  of  all  working  employees  u\]eftereonCoui\tyu\2004 

In  2004;  Montana  Tunnels  provided  its  ivoitei^  approximatelylE  25  million  m  annual 
total  v^ag^  and  t2_3  million u"L  aniiual  total  beiieftts    Tl^  annual  total  income  eaniedby 
Montai\a  Tunnels'  100  JeffeiBonCouiityworkeis.  estimated  at  about  13  7  million  (45 
peivent  of  tlie  totalte25milhonft|pjre)v^as  about  1  4  penzent  of  2002  total  pei^onal 
mcomeuijeffeis on  County  ai\d  about3_2pen:ent  of  total  non-faiTneaiTiin|^  injeffei^on 
County  m  2002    ThelS  7  million  amount  earned  by  Montana  Tuniie  Is'  u\-county 
woriteiB  lepi^esenled  about  1 7  peivent  of  alleamlii^  ft-ommmuigmthe  couiity,  which 
totaled  just  uiider  122  milbonin2002   Montana  Tuniie Is'  Lewis  andClaik  and  Silver 
Bov^  Coui\tyworkere  made  up  asmallpoilion  of  theuuespec live  county's  total  wodc 
foKe  and  total  earning  (less  Ihanl  pen:entu\ each  case) 

Montai\a  Tunnels  enqjloyeeseanied  aii  annual  average  ivagp  of  I40E00  in  2004    lntl\e 
peiiodbet^veen  July  2003  ai\dJurLe2004j  the  average  v^age  for  all  lypes  of  nunuigm 
JeffereonComitywasS4933b(MontanaDepai1ment  of  Laborandlndi.isliy2005j   The 
Montana  Tunnels  employee  benefit  package  averages  an  additional  32  peivent  of  wages 
paid  or  about  (13,000  annually  per  woiter  Tins  bei\efit  level  is  lilwlybetlertliaiitl^e 
average  for  otiierJeffereonCouiityworkere  ai\dis  believed  to  be  better  tiian  the  average 
f or  all  Montaiia  woikeis-  Montana  Tuniie Is'  employees  eaiiMnoi^uicoirte  and  benefits 
than  they  would  making  tl\e  average  wagp  inJeffeisonCounlywlnchv^as  I27;ll"in 
2002  (Schaefer  2004) 

Purchase  of  gooik  and  service 

Montana  Tunnels,  athistonc  full  opei-alion.  spentbet^veenll7  and  $25  million  annually 

m  Montana  for  equipment;  matenals  and  services  to  operate  the  mine   Recently 
Montana  Tunnels  has  beenm  an  expansion  mode  usingmore  eqiupment  and  matenals 
such  as  fuel;  equipment  pails  ai\dseivices  tosbip  waste  rock  ft"om  the  upper  aie as  of 
the  mine   In2004j  2E7  Montana  vendois  were  paid  approximately  $25  million  by 
Montai\a  Tunnels  {Schaefer  20O4) 
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Tajv^  and  RoyBftx^ 

MontEU\a  Tunnels  l\as,  atlTistoilc  full  operaUoiii  beenlhelai"^sttaxpayeru\]effeiBon 
County   According  to  Montana  Tunnels,  it  generated  Il^l  30^000  ani\ually  m  total  taxes 
on  average  fronil999  to2(N>3   Montana  Tunnels  eirplo}:¥es  also  pay  state  mconie  taxes 
fi-tuntheu^uicontee  allied  attheniine(Si:haefer2004)   In  2003;  tliei^  wei^  onlytt^/o 
o&ier  taxpayer  ivitliin  tlie  couiity  liiat^neratedinore  tl\ai\  1500,000  m  total  taxeS;  aiid 
botli  geiKrated  less  than  II  million  (O'Neill  2004]   G dden Sunlight Muk  is  also  ai\ 
imp oitant  taxpayer  mtlie  couiity. 

Duimgthe  5-year  penod  between  1999  ai\d2003.  about  I320,0W  of  Montai\a  Ti^innels' 
Si  IB  imlL on  in  total  taxes  ivas  paid  out  aniiually  in pi-opeity  taxes    The  taxes  chared 
to  Montana  Tuni\els  byJeffei^onCounly  in  2003  comprised  tnpenient  of  the  totalis  ES 
mllL on  i^al  property  tax  charge  to  all  of  JeffeisonCounly;  aiid  7  percent  of  Ihel^  99 
mllLon  total  i^al  property  tax  chai^^u\  2004  [O'NeiJl  2004)   Indus  same  lm"tepenodj 
Montai\a  Tunnels  conlnbi.itedbetv^een2^  percent  ai\d33  penzent  of  Ihe  total  tax 
fuiidnigreceivedby  the  Clancy  Elen"tentary  School  Dislnct  aiid  an  avei-agp  of  lOpeitent 
of  Ihe  total  iweived  by  tl\e  Boulder Hi^  School  Dislnct(0'Nei]l  2004) 

Betiveen]«399  and  2003,  Montana  Tuni\els  paid  an  average  of  1524,000  annually  for  the 
Metalliferous  Mines  License  Tax  and  aii  avera^  of  1335.000  annually  for  the  Metal 
Mines  Gi"oss  Proceeds  Taxes    Of  ftiell  IE  milhonpaid  out  in  average  annual  taxes  by 
Montai\a  Tunnels  froml999  to  2003;  about  1505,000  on  average  was  allocated  to  the 
Montana  gei"Lei"al  fund  and  about  I5E0.000  annually  was  allocated  to  local  ^oveiTiment 
mJeffeiTonCounly   Anotl\erl^4.000  annually  ivas  allocated  to  various  special 
accounts  as  designated  by  tlie  Metal  Mutes  GrcBS  Pi-oceeds  Tax   Of  tlie  1560,000 
allocated  to  Iccal  government  each  year^  about  I1E5.000  was  allocated  to  local  school 
distiictSj  about (47,000  was  allccated  totlie  CouiityHardEockFuiid  and  ftieremalnmg 
1350,000  v^as  allocated  to  county  government   Tliese  amouiils  ^vei^estunated  using  tiie 
exis  ling  nulls  for  Jeffere  on  Couiitydurmgtliose  ye  aiT  and  assumm^  tliat  all  tax 
itvenues  ^vei^  allocated  as  tliey  should  have  been  according  to  MontanaCode_ 

3.1 1.3     Environmental  J  U5ti  ce 

OnFebruaryll,  1994,  Pi^esident  Clinton  issued  Executive  Order  12E9E,  F&ia-^  Achcnsk) 
Ad(±&s  Envira^mGit^  jus<jce\n  f^  incrily  ^}d Lcw-lnccmeP<^t  of  Ihe 

order  IS  to  avoid  tl\e  dispropoilionaleplacenientof  advei^e  environirental,  econonnC; 
social,  or  health  effects  ft^omfedei"al  actions  and  policies  onminonly  ai^dloiv-uicoire 
populabons. 

The  fuBtstep  in  analyzmg  this  Issue  is  toidenHfyminonly  and  low-income  populations 
thatim^itbe  affected  by  urqjlementalion  of  the  Prop csed  Action  or  alternatives 
Demogl■q^lllc  mfoimation  on  etlinicity,  i"ace,  ai\d  economic  status  is  provided  u\  this 
section  as  tlie  baseln^e  agamst  winch  potential  effect  can  be  identified  and  analyzed 
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The  Council  on  Envu-omitental  QuaLly  idenbfi€3  these  groups  as  environn^ntal  jus&ce 
populabons  wheneilher[l)tl\eininonly  orlo^v-incorre  population  otthe  affected  ai^a 
exceeds  50  pen:ent  or[2)tl\einu\only  orloiv-u^coms  population  peiventagp  mthe 
affected  ai^ais  nieaningfully  |j^alertl\an  the  iruiitnity  population penienta^uitlie 
general  popi^ilatLon  orappropnate  unit  of  ^ou"^liical  aiialysis  In  order  to  be  classified 
nteaningfully  ijeatei;  a  formula  desi:iibin^tl\eenvironn^ntal  jusUcetlii^eshold  as  beuig 
10  peivent  above  the  State  of  Montaiiarateis  appbed  tolocalinu^onty  andlow-mconie 


Identificdion  of  Minority  andLowlnajmePopulaions 

For  purposes  of  this  sei:tioi\  irinonly  and  loAV-u"LCon"te  populations  ai^  defii\ed  as 
follows 

•      M  fJYonty  poputstfons  are  penon*  of  FTiipaiuc  orLttirio  onginof  any rtc e,  Eltc ks  or 

Afruzui  AmencaTLE^  Ainonc  an  Ind lans  or  Alaska  N Ltive^^  Aiiam   aiLd  Native  Haci/auFLii 
ULd  a  ther  F  acifi:  Islandon 

»      Low-ii:con^ poput^ttons  are  pel's 0115  living  below  th#  po verty l#veL  In  2000,  Hi#  poverty 
freighted  average  tlueshold  for  &  f uiuly 0 Ho ur  ci/ a^  $17,(i03  and  13^7^4  far  uiuiu#lated 
individual 

Estin^ates  of  Ihese  t^vo  populations  ivei^  Ihen  developed  to  delennuie  if  environmental 
justice  populations  exist  mjeffeison  County  (Table  3.11-11) 


TABLE  3.U-1I 

MlHOniTYPOPULATLOrJS  AND  LO  W-IIJCOME  POPULATIONS, 

JEFFERSON   C0UrJTY,2aD0 

Lflc^on 

Tutd  Popul^on 

Percvit  H  i  nority 

Pcfcentbdow 
pDV?1ytira9| 

Jeff#i3on  Co  unty 

10.O« 

4.9 

90 

State  of  Montana 

902.155 

10  5 

14.41 

Sannze  US  Comus  2001 

Approximately  ^5  pen:ent  of  tlie  populalioninJeffeKonCoui^tyis  V-^le.  not  of 
Hispanic  or  Latino  ongji\  0  1  penzentare  Blacks  orAfiican  AmeiicanSr  l-3pen:ent  ai^ 
Amenc  ail  Indians  aiid  Alaska  NativeS;  0  4  peiventare  Asians^  aiidOl  percent  ai^ 
Native  Hav^auai\  ai\d  olher  Pacific  Islandei^    People  of  Hispanic  or  Latino  descent,  of 
any  race.  accom\tforl  5  peivent  of  tlie  population  There  ai^no  designated  Anisiic  an 
lndiai\  Reservations  mJeffeisonCounly  [Td]le^ll-13 
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Minonly  ?Q"Ldlow-ii"LComepopi.ilatLoiis  ^vei^  Itn ver  mjeffeis  on  CountythEm  for  tlie  State 
of  Montana   No  envu-onntental  justice  populations  exist  and  no  analysis  of  impaclB  is 
necessaiy 


TABLE  3JLL-12 

POPULATIOrJ   BYRACE 

JEFFERSON  COUNTY  AMD   THE  STATE  0  F  M  0  N  TANA,  2000 

RV£ 

C(njnty 

Pefc^t    ■                    '    Percsil: 
ofTot3l           ^^^*^          ofTot3l 

Wlute 

■?^54 

9*>-l 

B1722? 

flO-O 

Blvk  or  Afiic  an  Am^ncm 

14 

01 

2.6?2 

03 

Ani£iu:  an  Indian  or  iUafki  NitxTC 

127 

13 

36AdS 

62 

Asun 

43 

04 

4651 

05 

" 

01 

470 

01 

Some  0  tlier  1  ac  e 

3B 

04 

5.31J 

OO 

Two  orniDrer»reE 

1*>7 

17 

15^:^0 

17 

Hifpanu:  di  L  ttuiD  |0i  u^ric  e ) 

151 

15 

IB^fll 

20 

Wlutepei^Dns  net  0i  Hisp  ink  a  r  L  ftbuD 

9je4 

95-2 

994114 

20 

Scrnire  3oiurinlmhtiite2003 

Pifclic  I  nvolvgnent  aid  Environmental  ludice 

NEPA  guidance  encoi^ira^es  an  envu"onn"tental  justice  sc  an  pnor  to  public  sc  opiiig  of  tlie 
proposed  pro|ect  to  ensure  ftiatnunonty  andloiv-inconK  populations  ai^ii^cludedin 
theran^  of  public  involvement  activities    Public  involvement  meeb  two  i^quii^emenS 
of  Executive  O  iiier  12S9S 

*      It  32As  ui  id entifyuLg  minoiity  and  loci/ -income  gi'dup^   and 

■  It  provides  tlie  m#Bni  for  tlie^e  groups  to  paiti^ipate  ul  federal  d ec li lo n  mal^mg  that 
might  Bff#c  t  them 

A  full  descnption  of  theEIS  public  involvement  pi-ocess  is  located  in  Section!  6 

Protection  of  Childrgi 

Executive  Ord^r  130^5,  PfcfB^hcn  dCM&Q-^  froY)  Envirm 
flf5^[Apiil21;  1997^  i^ecogjiises  agj^o^vingbody  of  scientific  knoivledge  Ihat 
demonsb^ates  ftiatchildi^eninay  suffer  dispi"opoi1ionatelyfronienvii^orimentall\ealth 
lisks  andsafety  iisks  These  iisks  aiise  because 

■  Cbildren'3  bo  dily  Eystems  axe  no  t  folly  d  ev#lo  p  ed , 
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•      Childi^neat  dmit,  arm  treatlie  more  ui  p  ro  p  o  rtifl  n  to  tlieir  bo  d  y  w  eight 

>     Their  ^ise  and  tv  #iglit  riMy  dinuiui  li  p  id  tec  tiD  n  fro  dtl  s  tuid  axd  ^  aie  ty  f  e  ahires  ^  uid 

»     Their  teliavio  r  p  aHeniE  in  ay  mats  HionTLnicn'c  susceptible  to  tccidents. 

Based  on  tl\ese  factoid;  tlie  Pi^esident  dii^cted  each  federal  agei"Lcytoinflkeit  aliigji 
pnonty  to  identify  and  assess  enviromnental  he  allh  risks  and  safely  risks  thatniay 
dispropoilionately  affect  cliildren  Tlie  Pi^esident  also  dii^ected  each  fedei"al  agency  to 
ensui^  tiiatils  poLcies.  prog^^^^Sr  activities;  aiid  standards  address  disproportionate 
lisks  to  childi^enliiat  result  fronienvironnientalheaHhiisks  or  safety  risks 

Childi^n  are  mfi^qiiently  present  at  tl^  Montana  Tunnels  Miiie  as  occasional  visitois 
On  such  occasions,  the  Montana  T\iiinEls  staff  has  taken  aiidivould  continue  to  take 
pi^ecaubons  for  Iheir safety  using  a  nuinber  of  nisanS;  including fei\cing  limitations  on 
access  to  ceilaiii  ai^as^  and  provision  of  adult supeivision   Nourpact  aiialysis  is 
itquii^d 

3-11-4      Environmental  Consequences 

Alleniative  2  -Propcsed  Action  Alternative  (M-Pit)  and  AlteiTiative  3  -Agency 
Modified  Alteinabve  would  botli  extend  tl\e  level  of  economic  activity  mjeffeis on 
County  associated  1 VI th  full  operation  of  Ihemine  4  5  yeais  beyond  ivhat  would  occur 
uiider  Alternative  1     The  full  operation  level  of  economic  activitywouldcontiniie 
thi"ougl"L2013  under  Alternatives  2  and  3  as  oppcsedto  thi-ougli  2009  uiider  Alternative 
1    Salaiies  paid  by  Montaiia  Tunnels  woi.dd  continue  to  be  luster  on  average  th^n 
o&ier  enq^loynientin  the  counlyaiidii^  the  state   Taxievenues  and  mineral  royalties 
fi"ointl\einineivouldcontii"Lue  attheii^2004  full  operation  levels  orhiglier.  depending 
onihe  price  of  minerals  and  on  local  mill  levies  that  fund  local  and  state  govemnient 
operations 

3-11-4.1  Alternative  1-  HoAction  Altefnalive(L-Pit} 

For  Al  tentative  1;  tlie  mii\e  e>Yansion  an^ndment  would  not  be  peiTmtled  ai\d 
Montana  Tunnels  woi^ddcontiniie  to  operate  as  pemntted  under  IheL -Pit  Plaii 

The  social  changes  toJeffereonCoi^inty  would  iiiclude  tlie  long-term  advei^e  urqjactof 
the  loss  of  appi-oxmnatelySO  fulltinis  ]obs  ^vilhiiiJeffeisonCounty  [outof  ISO  total  full 
time  jobs  lost  v^thin  all  of  Montaiia)  in 200^  as  opposed  to  the  less  of  tliosejobB  in201S 
forAlteinalive2    These  ]obs  have  been  lield  by  county  residents  for  the  past  20  yeai^ 
(v^ththe  exception  of  al  yeai^peilodm  2005-2006]  duimg  which  bme  famiLes  of  the 
mmeishave  gi"o^vnup  in  the  county,  gone  to  school,  and  been  acbvemembeis  of  tlie 
community  Besides  tlie  polential  economic  impacts.  Iccali^esidents  would  be  advei^ely 
impacted  if  tlieirfilends  andnei^^ois  are  out  of  woik^  possibly  having  to  leave  Ihe 
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aita  f or  ne^v  employirent   This  saiiie  m^actv^ould  take  place  for  Al tentative  2;  but 
about  4  5  yeaiB  later  in  time_ 

Attlie  tune  of  closure  in  2009  uiider  Alleniative  1;  about  ISO  fuU-bnt  en^loyees  would 
belEud  off  from Montai\aT\iimek  aitdtlieiruKomes  lennuiated     Aiiotl\erl5  to  ?5pai1: 
liine  eirq?loyees  would  also  be  laid  off   VMienthe  inuie  is  shut  dovjiumme  site  care^ 
ntauitenance  aitdclcsui^ivould  require  aboi.it  10  to  20  eirployees  to  maintain  Ihe 
facilities  fortlie  di^iration  of  Ihe  shut  down  period   PeriiapslO  of  tliese  employees 
would  reside  mjeffeis on  County   Othenvise  operations  and  eD:q?loyn"tent  would 
remain  shut  do^vn{5chaefer2004}_ 

For  Al tentative  1;  Jeffeni on  County  lesi dents  would  be  advei^ym^actedinlhe  long 
tenn  at  a  pei^onal  level  by  less  of  wag«,  andcouiity  go  venunent  would  be  m^  acted 
bytlie  loss  of  royalty  and  tax  income  About  EO  of  tlielBO  enqjloyeeslaid-off  under 
AlteniatLve  1  would  leside  mJeffeisonCoi^mty;  i^iesentmg  aboi.it  1  6  percent  of  Ihe 
total  jobs  mthe  couitty  and  a  loss  of  13  4  imJlionm  annual  wage  incoire  forMontaiia 
T\innels  v^orkeis  that  reside  m  Jeftere on  Couiity  Tins  (3  4  million  annual  less  m 
income  woi^ild be  about!  3  peivent of  2002  total pei^onal  mconieiiiJeftereonCouiity 
aiid  about3  0pen:ent  of  total  non-fann  earnings  injeffei^  on  County  in  2002    Tins 
impactwould  be  exaceitated  because  of  tlie  exceptional  value  of  good  paying  jobs  ii\ 
Montana  andtheheavy  reliance  by  Ihe  county  on  Montana  Tunnels  as  alaifp  eirfiloyer 
aiid  taxpayer  Tlie  lestof  tl^cse  laid  off  would  reside  mLeivis  andClai^k^  and  Silver  Boiv 
coui\ties    Immediately  follov^Tng  tlie  shutdov^ix  uiien^loyment levels  v^ouldbe  Inglier 
m  all  three  coi^inlies  [althou^ahncst  undetectable  in  Lewis  and  Claii:  and  Silver  Bow 
comities)   Eventually;  tl^cse  levels  would  gobacktonoiTnal  levels  as  laid  off  woikeis 
eitlier  leave  the  ai^aorfmd  otlierjobs-  Workere  would  no  longer  pay  income  taxes 
fi-oniMontana  Tuniie Is -generate  dmcojre  to  Ihe  state 

AlteniatLve  1  would  adveisely  intact  local  ta>:  revenue  forJeffeiBonCouiityiiitlie  long 
tem\  mpartLculai'lhe  revenues  eaiTnarked  fortlie  Clai\cyElementaiy  School  Distnct 
ai^dtlie  B oulder Hi gji  School  Disbict   Montana Tuniie Is  accoui^ls  for  aboi.it  10  percent 
of  total  real  propeily  tax  charged  to  all  of  JeffeisonCoui\ty  and  accoi^inls  for  at  least  20 
peitentof  all  tax-related  financing  for  Ihe  tivo  school  dislncls  m  Ihe  county 

Montai\a  Tunnels  woi^ild  no  longer  pay  its  tax  share  toJeffei^onCounly  to  Ihe  State  of 

Montai\a  or  to  Ihe  federal  goveinirent;  except  for  a  small  poilion  of  Montana  property 
tax  diguing  filial  mine  reclamation  after  2(H3_ 

Under  Altemabvel.  Jeffeis  on  County  would  receive  about  lO  4E  miUionless  m  annual 
local  tax  revenue  tlianthe  average  tltathas  been  paid  to  Ihe  county  by  MontaiiaTi^innels 
h>>m  1999-2003  (the  t-4E  million  arauialpayii-ienls^vill  end  after200«3)   This  amount 
takes  u\to  account  liiat  about  1150,000  woi^ildsliJl  be  paid  annually  in  pi-opeily  taxes 
uiider  Alternative  1;  wifti  about  II 00^000  of  that  goiiigtocouiity  fuiids    Usmgl999- 
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2003  avera^  figui^es,  Ihe  total  amtn^iiit  of  taxes  thatwouldnotbe  paidtojeffei^on 
County  if  the  Proposed  Action  M-Pit  Plan  weie  not  appi-oved;  would  be  S?  Its  milLon 
Aboutt.6  million  annually  Ihat  has  beenpaid  to  tlie  State  General  Fund  woi.il d  not  be 
reahaed,  Avith  a  total  induction  in  re  venue  totlie  county  and  stale  of  polentiall/I^  31 
milLoii;  conpaitd  witl"Ltl\ePi"oposed  Aclion. 

The  avera^  annual  tax  Montana  Tuni\els  paid  in  1 999-2003  v^as  just  overll  million 
Under  AltematL  vel  J  Jeffeison  County  would  notice  eive  an  addibonal  II  06  iniUionin 
taxi^venue  projected  underAlteiTialive  2  (see  Sec  Hon  3_11  4  2  below)    Over  4  5  }^an 
this  would  amount  to  f4  77nuJlionlostfortl"Le  couiity  andS9  3b  nuJlion  lost  m  c  oi^inly 
aiid  state  taxes  combined,  con:q?ared^vilhAlteiTialive2{see  disci^irsion  of  projected 
taxes  belo^v]   Lccal  businesses  and  bi^isuiesses  liiat  directly  supply  tlie  mute  woi^ildlcse 
Montai\a  Tunnels-ielated  busu^ess 

Under  Alternative  1  tlie  couiity  burden  to  pi"ovidepubLi:  seivices  formine  i^lated 
activities  would  be  induced   Potential  envu"onmental  damage  associated  v^th  the  4  5 
additional  ye  ai^  of  mining  would  be  avoided   Tlie  largest  environn^ntal  dan^agp  tl\at 
would  be  avoided  under  Alternative  1  ivouldbethe  i^routmg  of  Clancy  Ci^eek  and  Pen 
Yan  Creek  't'^fliile  tl\oset^vo  ci^eeks  would  avoid  substai\tial  altei-alions  under 
AlteniatLve  1;  iieitherci^eek  provides  much  economic  conbibubonto  the  aiea 

3.11.4.2       Altem^ive2-  Proposed Adiion Alternative (M-Pit) 

The  pninaiy  socioeconomic  urq^acls  for  Alternative  2  would  be  mcsdymtl^efoiTnof 
continuing  Ihe  social  stabihty,  euqDloynientanduiconte.  and  taxi^venues  mjeffeison 
County   Tliese  impacts  would  be  short  term  and  beneftcial    Afterinineclosui^u\20]3; 
the  long-teiTi\  adveree  impacts  ivouldbesunilarto  ftiose  descnbed  under  Alten\alivel_ 

The  M-PitMineExpansion  would  employ  about IBOhiU-tiine  Montana  Tunnels 
euq^loyees  for  aii  estimated  4  5  y^^rs  beyond  Alternative  1    This  number  could 
fluctuate  bettveenlSJ  and?bO  overlhis  tuns  peilod^vitii  an  avei-agp  of  215  total 
woriteiB  from 200^-201 3  duiiiigtl^  expansion.  Some  of  the  additional  worker  above 
the  lEO  full-time  number  would  likely  be  temporaiyhu^s  (Schaefer2004)  who  would 
woik  on  average  a  half-lmie  scl\edule  (20  houi^  per  week)   Tlieit  would  be  about  200 
full-tune  equivalents  en^loj^d  from  200^-201 3  over  4  5  yeaiB  under  AlteiTialive2_  In 
2013;  uiider  Al tentative  2;  most  of  Ihose  ]Dbs  would  be  teiimnated- 

WoikeiB  would  i^emain employed  over  the  dui^ation  of  the  4  5  yeais  ivith  an  average 
income  of  I40;S00  per  j^ar  [Montai\a Tunnels 2007)-  Using tlie  average Jeffei^ on 
County  aiii\ual|obuicoineof  I?74]7lrounded  toS2"]00  wliichis*13,r00less  tha^ 
average  Montana  Tuniie  Is  ivage)  as  abaselme^  M-Pit  Mine  Exp  ansionivould  lead  to  aii 
external  beiiefttfromliigiierv^a^  of  about  $2  47  million  annually [130  woiteiT  X 
S]3;/O0  in  hitter  income  each)   In  other  v^ords,  Ihe  130  full-time  woikeiT  woi.il  d  make 
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about  12  47milJioninore  total  irnva^s  peryeai^liianlhey  v^ould  make  earning  tlie 
average  wagp  inJeffei^onCounly  EenefilsfromhigJ*erTvagesforpai1:-lm"Le  workei^ 
ait  not  calculated    Apoilionof  tl"iist2  4rinillionaiiiuial  amount iii  gitaterwagps 
V70uld  go  toivards  local,  state  ai\d  federal  iTLCome  taxes    This  aniount  asai^imes  that 
without  the  M-Pit  Mute  Exp  ansioii;  Montai\a  T\innels  v^orkeis  ivitliin  aahoitpenod  of 
bme  woi^ildfind  olher]obs  eaiTui"Lglhecoi.iiily  average  v^age    Over  4  5  jtai^;  tins 
additional  wagp  benefttfiguit  becomes  111  1  milLonforthe  hfe  of  the  aniendmsnt  This 
number  does  not  mclude  any  addilionalen^loyeebeiieftts  fromtlie  expansion  over  the 
case  ^viftiout  tlie  expansion   The  economic  bei^eftts  from  additional  enq?loyee  work- 
related  beneftis  are  not  calculated  because  tlie  average  work-related  benefits  for 
Jeftere  on  Couiity  employees  are  notki\OAvn_ 

Montai\aTunnels  would  pay  out  ai\  average  annual  income  of  19  7  million  to  ite 
woikeiB,  which  would  bee  on\e(12_E  million  annually  if  beneftis  are  included   Over  4  5 
yeai^;  tlie  total  iiicon^e  paid  out  would  total  l43  6milhon  and  wilii  benefits;  about  156  7 
milLon   The  111  1  milLonftgMre  plus  better  liian  average  bei^efi Is  ^  Ihe  appropnate 
figure  to  use  for sccietal  benefit  of  Ihe  propcsedminefromhig^rVb^ages  over4  5 
yeai^ 

As  a  result  AlteiTiatLve  ?,]effere  on  County  would  i^eceivecontmued  tax  revenue 
beneftis  fron:\  an  estimated  4  5  additional  }^ai^  of  Montana  Tunnels-generated  tax 
itvenue    Fronialocalvie^vpoint,  Ihe  tax  revenue  from  Montai\aTi.innels  directly 
beneftis  Jeffei^ on  Counlyu\  terms  of  funding  local  govemment  county^vide  education 
and  Iccal  propels  like  i"oad  m^i-ovemenls    Montai\a  Tunnels  esbnmtes  tliattliey  would 
pay  about  12  OS  milLon  aniiually  in  total  taxes  under  Alternative  2  orS9  3b  nmlhonm 
total  taxpayn^nts  over  tl\e  extended  life  of  nnu\e   Tins  annual  avei-agp^  according  to 
Montai\a  Tunnels,  v^oi^ildbi^ak  do^vii  to  Montana  Tunnels  paying  aboi.it (^30,000 
annually  m  propeily  taxeS;  1671^000  aniiually  fortlie  Metal  Mines  Gross  Prcceeds  Tax^ 
aiidlEEOOOO  annuallyfor  Ihe  Metalliferous  Mines  License  Tax  (Schaefei;  John  2004) 
DEQ  believes  Ihesem^imbere  maybe  opbmistic  buti^hable    The  property  taxes  aiidthe 
Metal  Mines  Gross  Prcceeds  Tax  would  be  distiibuted  according  to  Jeftere  on  Couiity 
Mill  levies-^  The  distiibution  of  Ihe  Metalliferous  Mutes  License  Tax  is  ntoi^ 
con^Lcatei  v^th  much  of  it  goii\g  to  tlie  State  General  Fi.ind  and  vaiious  state  mining 
accounts^ 


^% 


^  JiieM  tfaf  W  j/ie  G  roa  f  rwffids  Tas:  \s  dass  1  erf  t^eprcpErty  t^  and  rs  ccJfErtEri  by  tbe^cvoty,  preajmably  flervtr  df^nbut^d 
^7herafrarf*tffiJiutjmcrft^e>ftfafWjoe5l^ca^seT"MJi5i3pffca^CiJtJieStJeGme-slfL'orf  fi  5  parmt  ^r^  C^e  a^rf-fl  «A: 

dBt?«}taryscliiXils,a/idhighsci\€^sifogtE  2\^ii 

3-??0 


Chapters  B.U.  Socioeconorncs 

AsammrLgthatMontaiiaTuimels  pays  12  OS  million  peryeai^m  total  taxes  imder 
AlteniatLve  2;  aboi.it $3  5  million totEd  would  goto  Ihe Stale Gei\ei"alFui\d  overtlie  4  5 
yearpenod   The  4  5  year  period  would  add  Eineslunaled  t4_ry  million  totEd  of  local  tEix 
levenue  toJeffei^onCounly  over  Alternative  1    Of  tins  total  Eunount  over  4  5  yeai^^ 
about  13  15  million  would  go  to  local  school  distncls  ai^dtlie  lemainingd  62  million  to 
coui\ty  go  vemnientf  including  a  small  amount  for  miscellaneous  local  levies}  assumuig 
distilbutLon  according  to  IhecinientJeffeisonCouiitymill  disQiKilion  ^   Assuming 
that  past  tax  levenue  tiends  conbi^ue  forJeffeisonCounly;  this  amouiitv^ould 
lepiesentlO  to  15  percent  of  total  real  propeily  tax  collected  aniiually  fortlie  enllie 
c oui\ty{ often  S6  toIlO  million  total]  and  even  lii|j\er percentages  for  the  total  funding 
of  tiie  school  distiiclB-  VMtl\  metal  piices  as  higjias  Ihey  cunendy  aie^  tax  revenue 
generated  by  tlie  Montana Tuniie Is  Mine  could  be  hi^iertl\an  the  estimiated  ainounlsu\ 
this  secdoiL  It  also  could  be  loiver  if  eitlier  metal  pnces  drop  or  if  less  ntetals  aie  mined 
overall 

AllematLve  2  would  have  little  effect  upon  total  tax  revenues  fortl^e  State  of  Montaiia 
The  State  of  Montana  ivouldieceive  tax  re  venue  from  Montaiia  Tunnels  inlhefoimof 
the  state  mills  from  propeily  taxeS;  tlie  Metal  Mutes  License  Tax  aiidcorpoi-alion  taxes 
Out  of  tlie  S2  Oe  milhon  m  estimated  ai-Q-Lual  taxes,  it  IT  expected  tl\at  about  S/30;000 
would  go  anitually  to  tlie  State  General  Fund  or  about  13  5  million  over4  5  yeaiB    It  Is 
expected  tliat  about  1160^000  annually  would  go  to  stale  mining  accounts  mcludaiig  the 
Hai"d-RockMinu\gEeclainalionAccountj  the  Reclamation  aiid  Development  Grants 
Account  and  the  Hard -EockMming  Imp  act  Trust  Account   This  would  amouiitto 
S720f000  to  state  mmingaccounls  over  4  5yeai5    About  iSOjOOO  annually  would  goto 
the  CountyHardEock  Mine  Account,  which  is  also  a  state  fund   Althoi^igii  tlie 
coip oration  tax  amount  is  confidential^  itcaiibesaid  wilhconfldeiice  tliatthe  total 
Montana  Tunnels-gpiiei-aled  tax  revenue  Ihatgoes  to  the  stale  is  small  compaied  to  total 
revenues  collected  ai\d  kept  by  Montana  as  a  whole  (gj^aterthanll  ballionperyearj 

Some  businesses  inJeftereonandLe^vis  and  Claii: counties  andinotl\erareas  in 

Montai\av^ouldbei\efitft"om  Montana Tuniie Is  punrhases  of  their  goods  and  services 
Assuming  an  avei^gp  of  t25inilhoninMontai"LaTi.innels  purchases  fromMontai\a 
businesses;  tlie  approxunale  amount  ftiatMontanavendoK  iverepaid  by  Montai\a 
Tunnels  m2004j  total  sec ondarybeiieftts  to  Montana  would  total  about  1113  million 
from  Montana Tuniie Is  puivhases  over  4  5  j^ai^  (Schaefer2DD4)   On  a  state  level;  tins 


^  jTieavff^enw/l di stniutjcn  i\s&tm  ihs  r^Mt  !cf  Jdfeaxi  Cou/ity  r^EcTj 2&Q4- nw/l levies fcr tfte wff^eccfnCy  resirfa^t 
f cf  smplilicBtiwi  aCy  rwil^j  ft^aTi  £  arWff  End 'A^Jiifa^iVEre  r?rt  rjicJ4Jifef  anrf  sl^  ciMoC/ resiita^t 
t^  j/ffjge  coujity  le/y  e/£n  tft™^  nw/l  le/ies  iftlrV  ar^uir  ca/r?t/ j-esiteits.  ^rvferwEtiwi  wi  rwil^  drSfjif  Crwi  5  ^VM 
cii3(^el isGT^  th^A\a-/\>\al i\^xyt  ^02-^04^  f^  GT/ia^^ D^fsrir^^t  jj^ f\&€frue.  {\>!cfr^at\cnw3s  also oti3f\>&:tlrofT\  Patty 
0  f*s\  rr^jj.'ff  rfjd^scfl  C™.nf>    it  \s 3s^m€<t that  thaprjjp^fty  twA  ccnl&it^d o.'\  ^ cacews  Tu rvrvfiJj  i r di^idaJ  Oi t  rn 
/rfa-Eci?  C«j.n:>  !^rthes}f&-3g^ta-^pay€f  {r\  ti/^ zooof/ \n  t^/! y^B^  2^04  ^  101  rwi^'j  rw  C^a  St*^ C- me-^J  f lt^iJ.  J^SSa 
mil/j fer/^fff sm  Carrot/  isi.2i  fcf  Ixal  xh«}is,  4i J^ lix  fOJJitypv j^e scflcc^i  ^rf  J AOi lix  rwi sfrifinEOU 5 Iw la lix  Eft 
wff^e  f«j/ity  Je/y  erf  JSl  55  mrr^s.  jTic«  pvJto  live  jn  £  or  Wet  Ewd'^liifa^^  p^  Eft  EVffjge  c^SfiS  77  jwj^f^  batioc 
iTiplicity,  tfte  j3i?  5S  r/ur^ixf  rs  asiunra^  Ifl^  alt  carroty  resr^EJits. 
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nwi^eyis  not  counted  as  a  direct  benefit  butuistead  as  a  b^aiisferof  mtnieyfromone 
business  to  anotlien  From  an  individual  business  pei^pective^  hov^evei;  tl^tese 
purchases  ivouldlii^elybe  iinpoitant  and  beiieficial  to  these  Montana  businesses  thai 
heavily  rely  on  Montaiia  T\innels  purchases 

Induce t beneficial  economn:  inq? ac Is  wtn.il d  also  accnoe  fi-omlhe  addibonal  4  5  yeai^  of 
jobs  aiid  hitter  mcoine  uiider  Alten^ative  ?    Forexan^le,  local  Kisiiiesses  mjeffeison 
andLe^vis  ai\d  Clark  comities  would  beiiefit  indirectly  froniaddilional  business  as  a 
result  of  punzhases  by  Montaiia  Tunnels  en^loyees  and  tlieir  f  aniilies  tl\atmi^itnot 
olheiT^^Tse  hve  mtlie  aita  or  have  as  muchinconi?  ^viftiout  tlie  nunin^jobs    Retail 
business  such  as  i^estaui-anls/bai^.  ^as  stations;  aiid  stoics  and  services  such  as  medical^ 
nwilgage^  and  insui-ance  woi^ild  all  bei^fit  to  some  extent 

All  of  the  metals  produced  fromlhe  Montaiia  T\innels  Mine  have  applications  in 
nianufactunngproduclssuch  as  automobiles,  alloys,  (eiveliy^  or  other  pro  due  Is 
Bee ai.ise  these  mtetals  are  mined  m  great  quantities  woiid^vide.  tlie  additional  amount  of 
ore  ft^omtl\e  proposed  Montana  Tunnels  e>Yansionv^ould  not  have  a  ma]  or  effect  on 
worid  prices  or  worid  supply   Montai\a  Tunnels'  production  for  each  of  lE  pix}duced 
ntetals  is  a  small  peiventagp  of  woiidpi-oduction 

On  a  national  ai\d  worid  level,  Ihe  main  intact  of  extending  mine  opei-abons  an 
additional  4  ^yeai^  overAHen^ative  1  v^oi^ildbe  ft"omhun:nam.ise  of  the  additional 
ntetals  extracted  as  ai¥si.ilt  of  Ihe  M-Pit  Miiie  Expansion^   Cun^entwoiid  supply  and 
piicmg  for  tliese  metals  show  zinc  and  lead  itearrecordhigltpiices    Tltepiices  forsutc 
aiidlead  ait  cuiitntly  several  times  higher tliait  prices  mtlie  eariypaitof  tins  decade 
(Kitcometals  2007)   Tlte  values  of  gold  aitd  silver,  which  vaiy  more  ^vifti changes  in 
Tvoridci^urency,  economic  conditions;  aiidpohticalsensitivilies,  aie  attlie  upper  i"angps 
of  Iheir recent  piice  trends  aiidneai^lnstoiic  highs    Rapid  economic  development ii\ 
foreigjicountiies  such  as  China  ai\d  India  is  cuntntlycausingejtaler  deniandfor  all 
metals  plx^duced  by  Montana  Tuni\els    Cleaily,  the  metals  that  would  be  miiied  as  a 
result  of  the  expansion  are  in  demand  by  the  U  S  aiid  world  ec  onomty 

Montai\a  Tunnels  would  potentially  beiieftt  from tlie  M-Pit  Mine  Expansion  by  pcssibly 
inakQ\gaddilionalprofitfor4  5  yeaK  beyond  Alternative  1    Any  pi"oftt  made  would 
beneftt  owiieis  of  tlie  conq^any  aiid  share  holdei^    The  amount  of  profit  that  would  be 
made  is  unki\own  and  not  of  coi^cemfortliis  EIS    Those  oivnei^  ai^dshareholdeiT  v^^ho 
live  u\  Montana  who  benefit  ft"omAHeiTLatLve  ?  mteiTre  of  in:itasedprofttivould 
constitute  a  benefit  for  Montana.  Tlie  liiej\erthe  worid  prices  for  all  of  Montana 
Tunnels'  nietalS;  the  greater  tlie  chance  of  conq:  any  profit  under  Alternative  2 


^  jTiedftaa'  Kcncmrc  tmdit  dtf\ese  r^^als  wccW  De  fliecwi  surwff  surpl(js  c^Etfa/fl/  ^1  ihe  mtfafi  ertrsiCEd  ar  d  se^k  ^the 
^ -J^  it  ^  fjie  £  ^Eff ^cff  /  cf  a  giVEfi  ^scff^  CIXI3UJTH' suf^LTs  Ji  t^  ^'To'SK^  btwsfl  tAf ^icf  i]/tAf  rutf^ 
V3t(je  c^tfte  r^^al  to  t^eccnajjwff. 
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JeffereonCouiitycun^entlypi-ovides  fewlccalsei-tfices  to  Montana  Tminels  for  the 
mine    Tl\e  couiitymaintams  tlie  countyroadbet^veenJeffereonCily  and  Ihe  Montaiia 
Tuimels  Eiccess  road  ai\d  provides  son"te  refuse  service.  Noiieiv  sei-tfices  over  Ihe 
ci^urent  oiies  providedw^ouldbereqim^d  ofJeffeiTonCoi^inly  as  a  result  of  Al tentative 
2  (MontEina  Tunnels  2007}  There  would  be  conbnued  levels  of  road  traffic  fi-tunimiung 
vehicles  over4_5  addidonal  yeai^  of  muiing 

Economic  aiid  social  nrpacls  of  AlteiTLalive2ii"Lclude  any  economic  ccbIs  (ecf.; 
envii"onmental  dainage  andpubhc  nuisance!  that  would  result  from  the  M-PitMii\e 
E>Yansionincludii"Lglheyeai5  after  tlie  mmeshuls  dov^n  Few  i^esidences  are  located 
near  the  mute  atlhecuiitnttime,  so  additional  i^esidentialnuisai^ce  over  Ihe  extended 
mii\e  operation  would  be  kept  to  amuiunum   The  niau^  envii^oninental  effect  under 
Allen^atLve  2  include  (])ii\creasingtl"Le  pemntted  area  aiid  depftiof  tlie  mii^epit;  (2) 
expaiiding  waste  rock  storage  areaS;  (3)  raising  the  tailm^^  stoi-age  facility  embankment 
for  additional  tailiiigs  storage,  [4jpi"ovidingstagji"Lg  ai^as  for  soil  and  gravel;  (3) 
diverting  tlie  combes  of  t^voslreamchani^elsj  (6]re-i"outingapoilion  of  the  mii\e  access 
road  arouiidthe  tailings  pond^  (7)irLCi^asu"Lgthe  operaluigpeiimtboundaryj  and  (3) 
roulmgsmfaceflov^s  ft"om  Clancy  Ci^eek  into  tl\eM-Pit 

Most  economic  ccsts  from environmentEQ  imp acis  ft"om  Ihe  mine,  including tl\e  visual 
eftecis  and  ecologcalfoolpiiiit  left  behu\d.  have  likely  ah^ady resulted  ft"ompast 
operation   Alternative  2  would  distuit  anotl\er252  acreS;  not  gr^ady  expanding  the 
land  aci^agf  distui^beduitl^e  local  area^  but  involving  contim.iedniinu\g  on  the  sides  of 
the  existing  pit  and  raising  Ihe  lieiglit  of  an  existing  tailing  storage  facilily 
embankment  (Montana Tunnels  2007). 

Tivo  stL^ams  would  have  tlieir  channels  realigned^  andiiew  storage  areas  would te 
created  for  soil  and  gj^vel   Little  reci^alioncuii^ntlyoccuiTn^it next  to  Ihe  mine  in 
the  areas  tliat  would  be  e^aiided.Thus^  httle  economic  cost  is  expected  oni^ecitationin 
the  area 

3-11-4.3       Alternatives- Agency  MotfifiGd  Alternative 

The  economic  impacts  forAlteiTialiveS  wouldbe  Ihesaine  as  for  Alternative  2 
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3.12        Cultural  Resources 

3.1  Zl      An^  BIS  M^hodE 

The  affei:tedenvii^oninerLtforci.iltLU^Edre5omT:es  was  discussed  in  the  19E6fLrLEdE  15  on 
pagein-95    Tlie  unpads  to  ci^iltui^Ed  res ouives  from peimittmgtlie  ongjnEd  Montaiia 
T\iiinels  project  ^vei¥  discussed  in  Ihe  1936  final  EIS  onpagp  IV-bb 

AndyasArea 

The  aiialysis  Eutaforcultui"ali^esoi.in:es  includes  tlie  135  aci^esuicludeduitl^epii^posed 
M-Pit  op«^atingpennitboundaiy  expansion  area 

Inf  ormdior  Sources 

liif  oimatLon  f  or  tlie  ai\alysis  of  ci^ilturaliesouive  issues  attl\e  Montana  Tunnel  mine  was 
denvedft^om  several  i:ultui"ali^estn.irces  specialist  i^ortS;  as  ^vell  as  ci^ilturaliesouive 
inventory  forms  for  specihc  sites    The  i^ort  entitled /I  CisssiSS  CultUfsi  R&iOurc& 
lnv3ita-y(fti}sApdioGdd/McntH}sTunn^sPfqxxsiPG-m\tExp^stm 
Ccun^.  Men  tens 'Fei-gijs  on  2003)  IS  pait  of  the  amendment  application 

M  dhodsof  Andyas 

For  purposes  of  this  analysis,  cultui"al  i^esources  include  buildin^^  slructures^  sites, 
object;  aiid  disbiclSj  as  defined  u\  Section  301(5}  of  tlie  Nadonal  Histoiic  Pi^eservahon 
Act 

Building-  aiesounze  ci^atedpiincipally  tosheller  any  foiTn  of  human  activily; 
such  as  a  house 

Structure-  aiesounze  ci^ated  for  purposes  other  Ihancitatu^ghi^unansheHer; 
such  as  abndgpj  tunnel,  roadivay  orsysteniof  i"oads,  canal,  and  i-ailr^ad  gi"ade_ 

Site-tlie  location  of  a  significant  event,  a  pieliistoiic  orliistoiic  occupation  or 
activltyr  or  a  building  or  sQiictui^,  whetlierstandmg  iTJined,  or  vaiuslied;  whei^ 
IhefctcOcn  it^^f  possesses  liistoiic.  cultural,  or  anzlieologjcal  value  i^gai^dless  of 
the  value  of  any  exisbiigslructui^   Exan^les  u\clude  villages,  battlegi^oi^inds, 
cemeteiieS;  ai\d  natural  features  tliathavecultui-alsigjuficance- 

Objects-  aconstractiontl^atis  disbngvusliedfrombuildingp  and stractures  as 

pnmanly  artLS&c  u\natui^  or  itlalivelysniall upscale  and surqjly construe ted_ 
AHhougJiitmay  be  movable^  ai\  object  is  asscciatedwifti  a  specific  setting  or 
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enviixmrnent-  Some  exairqDles  include  aculptui^.  inom.iin2nl5;  bound Euy 
n\aikeiT,  statuaiy;  aiid  fountains 

Disbict-  a  distiictpcBsesses  aai^uficEu^tconcenlrationj  bnkagpj  orcontinuily  of 
siles.  buildni^,  stractui^es,  or  objects  united  liistoiic ally  oraestlieticallybyplan 
orphysical  development  Examples  u\clude:  college  campuses^  centi^Ed  busii^ess 
distilcts.  residenliEd  areM;  commeivial  Eu^as.  and  industLiali:oirq?le>?es  — 
including  Ins toiic  mmes  and  imnin^  distiicts 

In  aiitLcipabon  of  theplaniiedlvl-PitMuie  Exp  ansioiu  Montana  Tuniie Is  conti^Eicted  wifti 
GCMSei'vices  to  conduct  an  intensive  cultui"al  i^esource  inventoiy  of  Ihe  proposed  M- 
PitPlan  expansion  area;  aiiureg^ilaiiy  shaped  pan: el  of  laiidinToAvnship  7Noi1h 
Raiige^  "^"^st;  contEuninglB^  acits    The  uwentoiy  resulted  mtlie  itlcca&onof  one 
pi^viously  i¥cordedpropei1y(an  oldnnnei^scEurp  and  the  identification  and 
itcordatLon  of  foi.ir  previously  i^indocuniented  historic -era  propeilies  mcludn^g    a 
discovery  tunnel;  a  homestead;  aii  old  mine;  aiid  alrash  duirpbeheved  to  be  associated 
witii  anotl\ermine  in  Ihe  area  [Ferguson  2003) 

Foi'puiposes  of  assessingtl^envu-onirental  consequences;  it  is  usually  Ihe  case  Ihat  only 
''historic  resoi^irces/'  tiiatis.;  propeilies  detemiined"eh3ble"  for.  orhstedux  Ihe 
Nalional  Renter  of  Histoiic  Places  [Nalional  Register)  Ea^  considered   Cultui"aL 
i¥souiT:es  tliat  have  been  docuntented  and  evaluated  ai\d  detennu\ed''noteligble''  for 
lislu\ginthe  National  Regjsler  are  gpi^erally  eliminate  dft-om  the  assessment  of  eftect 

Intact  to  histonc  properties  is  defeiminedby  applyii^gtheciltena  of  "adveise  effect"  as 
oullinedu\  Sec  lion  Ito  of  tlie  Na&onal  Histoiic  PitservalionAct   Geiiei-ally  speaking 
any  undeitalong  that  negabvelyunp  acts  any  of  Ihe  seven  aspect  of  histoncalu^tegily 
(malenalS;  ivoikmanshipj  desigju  location^  setbiig  feehiig  ai\d  as3ocialion}of  an 
''ebgjble''  pi-opeily  would  constitute  an  "adveise  effect "  Grouiid-disturbmg  activities 
that  directly  m^ act  liistoiic  pi"opeilieS;  as  ^vell  as  visual  aiid/or  auditory  intrusions,  all 
have  Ihe  potential  to  produce  adveise  effects.  dependii\guponlhechai"acterof 
sigiifLcaivie  of  tlie  histoiic  propeily 

3.1Z2  Affected  Environmari: 

Backtyound  Inform  di  on 

The  Montana  Tunnels  Mine  IS  located  ^vilhu^tlie  Coloi-adoHistonc  Mming  Distiict 
(aka,  Coloi"ado/VMckes  Histoiic  District)^  Locatedroi.igJ"ily20  miles  soi^ilh  of  Helena; 
the  district  IS  descnbed  as  embracing  tlie  Spring  Creek  di-auiage,  extendiiig  southward 
fi"oin  Quarts  Creek  and  tl\e  he  adwaleis  of  Clancy  Ci^eek  to  the  lieadwateis  of  Spiing 


^  76e  JjnjC^scfliM  jwjjwftff  assgnEd  to  ii^  hsfoTK  tfi  stnct  is  2JJf  TfZ 
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Citekand  Ihe  Great  NortlieiTi Railway  tunneUhHp://wwTV  deq 
n^t-gov/AbEmdonedUmes/liiikdocs/techdocs/TEtech  asp). 

Minin^  bewail  m  the  di5tLictirL]B64, 'befjnnirLgAviththee>^loitatLon  of  placer  gold 
deposits  andpi-oceedingto  lode  muiing  a  short  lin^  tliei^after   Ores  mthe  distiict 
produced  silver,  lead^  gold^  copper^  ai\dzii\c    "t'^lhiegEU'dtothe  liistoiicalpenod; 
milling  continued  mtlie  dislnct  until  rou^yl960_  Open  pit  imidiig  at  Ihe  Montana 
Tuimels  Project;  iiiitLaledinl937;  i^itsenlE  tlie  most  extensive  mo  deiTunuuiig  venture 
within  the  histonc  distiict 

lnthel9E0s,  Ihe  area  m  the  vicmily  of  Ihe  community  of  lA^ckes  was  docuntented  as  a 
histoiic  Dniung  disQict  aiid  recommended'  ehgjble''  for  hstingin  Ihe  National  Regjster 
uiider  criteria  A  andC,  ^^itli  apeiiod  of  significaiice  ft^omlS6r[tl\e  date  of  constnoction 
of  Ihe  fuBtsmelter  at  Ihe  small  community  of  Giegoiy)tl"Q^oi.igJ"L  1907  [tlie  end  of  the 
copper  boom)   In  1996;  tlie  Keeper  of  tlie  National  Renter  found  Ihatlhe  distiict 
ittained  insufficient  mtegjily  to  be    eligjble''  for  lasting  under  Ciiteila  A.  E,  orC    Tins 
fmdangv^as  based  largely^pon  Ihe  imp acis  ass ociatedivitli  Ihe  modem  open  pit minej 
v/lnchhad  destroyed  a  large  pail  of  die  Instoiic  mine  woiiangi  111  tlie  center  of  Ihe 
dishlct   The  Keeper  did  not  lender  ait  opinion  about  Ihe  ehgibihty  of  Ihe  property 
under  Cnlen on  D  (iS  mfoimationpotenlial],  citing  a  lack  of  pertinent  infoiTnab on 
(Fergus  on  2003)- 

Individual  mines  ^vilhin  the  Colorado  Histonc  Mimitg  DisQict  have  been  detemuned 
''eLgjble  ''  Oiie  of  these  is  Ihe  Mount  Washington  Mine^  oiigmally  iecordedin]9B] 
GCM  Sei'viceS;  lnc_  reevaluated  tlie  miiie  ml997;  lecomntendingthatitbeconsideied 
''eLgjble''  f  or  listing  under  National  Register  Cnlen  on  A  (for  ils  associalionwitli 
histoiicallysigjuficantevenls)  andCiitenonD  (fonts  potential  to  yield  imp oitant 
infoimatiDnregardiiig  Ihe  mining  pi"ocessj  ^ 

Inventory  Results  SpedfictotheProposedM -Pit  MineExpcTsi  on 

The  previously  lec or dedpi-opeity  Ice  aled  v^tliin  Ihe  proposed  M-Pit Plan  expansion 
aieais  tl\e  miner's  can"p    Recorded  111 1^34  as  part  of  Ihe  oii^\alcultui"aliesoun:es 
documentation  for  the  Montana  Tuniie  Is  Pro|ect,  Ihis  property  was  itcommtended   not 
eL^ble''  for  listing  in  Ihe  National  Register  [Andere on  ai\dFiedlund  19E4}_ 

The  discovery  tunnel  contains  acollapsed  adit  and  ai\  associated  ivaste  recks toi-agp 
aita   Tl\e  20-foot-higl\  pile  extends  ft"omlhe  adit  to  the  ^vestedge  of  the  Clancy  Cieek 
Road— a  distance  of  rougjily200feet   Both  features  are  located  wilhin  the  boui\dary  of 
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ammingclaurt  localedu"L]90fl    This  claiinis  oi\e  of  n"LEU\yii\cludedu\  Mineral  Sui'vey 
E940  [totaling  423  acres  V  surveyed  on  August  9, 1909    GCM  Services  recommended 
thatlhis  property  be  deteiTmned  'not eligible''  forlislii^gontlie  NationEd  Register 
because  itfailedtomsetany  of  thefourcnlenaforeLg3bilily(Fei"giJson2003  21) 

The  homestead  consis  Is  of  tlii^e  depressions;  beLeved  to  represent  Ihe  i^emains  of 
buildings^  arootcellai;  ashortsegnsnt  of  ditcK  and  an  ailif  act  scatter  on  Ihe  ^vestside 
of  Clancy  Ci^eek   These  i^mains  are  located  ^vilidii  a63-acre  homestead  claim  patented 
in  1^1^    GCM  Services  recomnended  that  tins  pi-opeity  failed  to  meet  any  of  tlie  four 
National  Register  eLgjbilitycnten a  andtliatitbe  detennined^'noteLgable"  for  listing  in 
the  National  Reg3ster(Fei-gjson  2003  19) 

The  mute  consists  of  aseiies  of  collapsed  enbies  (adits)  aiid  associated  v^aste  i"ockpileS; 
a  number  of  buildnigs  m  vaiious  states  of  rep  air  (including  a  shop  aiid  t^vo  pnviestr  and 
atL-ashdump  containingmosdy  cans    These  i^esources  are  located  onlhenoilhside  of 
PenYanCreek^  noilheastfromtlie  piiiicipal  features  of  Ihe  Moi^int  Washington  Mine 
(Fergus on 200312-13 1-   GCM  Services  i^comn^nded  tiiat  the  mute  be  deteimined 
''ehgjble''  for  listing  in  Ihe  National  RegjsterundercntenaA  ai\dD,  as  aconq^onentof 
the  Mount  Was huigton  Mute  Tlie  peilod  of  significaiice  is  bet^veenl914  and  1945 
(Fergus  on  200313-14 }. 

The  Irash  dump  consisb  of  an  "indislinct  depression^  in  association  v^th  a  scatter  of 
ailifacts.  ivhich  appear  to  date  fron\  the  lS60s  tlii^oi^igji  the  IGEOs— tl^epenod  during 
winch  Ihe  adjacent Mmah  Mute  was  operating  as  a  ma] or  producer  m  the  Colorado 
Histoiic  MmingDistnct   Tlie  depi^ession  and  associated  artifact  scatter  ai^lccaled 
oulsidetlie  boundaiy  of  Ihe  Muiali  Mii\e  pi"opei;  which  was  itcorded  as  site   Tl\e 
Montai\a  Tunnels  L-Pithas  desti"oved  all  of  the  featuits  associated  ^vilh  the  MinahMine 
proper;  leaving  only  tins  trash  scatter   GCMSei'vices  i^ecomn^ended  Ihat  Ihe  ti^ash 
dunq?  failed  to  n^et  ai\y  of  tlie  foi^irNational  Register  eh gbilityciiteiia  aiidthatitbe 
deteimined  'noteligble''  for  listingin  Ihe  National  Regjster(Fei"giJson2003  16-1") 

1.1  Z3  Environmental  ConEequences 

Allhoughitis  usually  the  case  tliat  onlyNabonal  Re  gster-ehgible  properties  are 
considered  in  Ihe  environmental  consequences  aiialysis,  conq^Lance  review  of  Ihe  2003 
GCMSei'vices  report  has  not  been  conq^leted,  and  there  is  no  foimal  consensus 
deteiminabon  of  ehgjbilityforthepropeilies  documei^ted  ui  tliat  i^ort   Becai^ise  of 
thiSj  eachof  tlie  ftve  plx^pertLes  located  witlim  the  propcsedpeimit  expansion  area  is 
heated  as  potentially ''eh  gjble"  for  listing  in  Ihe  environmental  consequences  for  the 
tv^o  aclion  alternatives- 
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3-1Z3.1  Altemath/el-  No  Action  Alternative  (L-PitJ 

Under  tins  alteiTiabve.  the  mii\e  wcAildcontirLue  to  operale  wilidi^  the  L-Pit  operating 
peiimtboui^dary   Eigjit  previously  doci^imentedhistoiical  muiingsiles  have  already 
beeniecorded  and  mitigated  thi-ougli  photoej-^liic  docunientabon^MontaiiaTuimels 
2007)  Theie  wouldbeno  additional  effect  to  cultui^alresoi^iKes- 

3-1Z3.2  Alternative  2-  Proposed  Action  Alternative  (M-PitJ 

Consequences  totlie  ftve  i\e^vlyrecorded  cultural  res ounze  properties  Iccated  witlnnlhe 
proposed  permit  e^ansi on  area  associated  with  Alleniative  2  ai^  discussed  below. 
Bothph}:5ical  ai\d  visual  effects  aie  discussed   Potential  adveise  effect  ft"om 
atmospheiic  in"pact  (noise)  is  not  considered  as  tiie  properties  are  not  susceptible  to 
auditoiy  imp  ac  ls_ 

MioefsCafnp 

The  millers  cainp  is  located  ^viftun  the  bottom  of  tlie  Clai\cy  Creek  drau\a^   This  site 
no  longer  retains  enougl^chai^atenstics  toftttiie  definition  of  "site  ''  It  woi^ildnotbe 
affected  by  mine  operations 

The  Disco^efV  Tunnel 

The  featuits  associated  ^viftitiie  discovery  tunnel  occupy  the  base  of  a  steep  lull  slope 
above  Iheeastbankof  Clancy  Creek  Altliougjilocatedwithu^lhe  proposed  M-Pit 
Mine  Expansion  area^  tl\e  disc  oveiytunnel  would  not  be  physic  ally  in^acted  by  the 
expansion  of  IheM-Pitorby  tl\epi"oposed  diveision  of  Clancy  Creek  This  site  has  been 
deteiminled  "not  ebgjble''  and  would  not  be  affected  by  mine  operations 

The  HoniesKBd 

This  property  IS  legated  adjacent  to  tlie  east  bank  of  Clancy  Citek   The  ftve  featuits 
associated  with  the  site  (four  depressions  and  asegjitentof  dilrh)  would  be  desti^oyed 
bytl\e  proposed  diveiBion  of  Claiicy  Creek  Tins  site  has  been  deteimined^'not 
ebgible''  and  would  not  be  effected  by  mine  opei-alions. 

The 0 id  Mine 

This  property  is  located  adjacent  to  tlie  souftiedgp  of  Ihe  proposed  conbngency  was  le 
rockstoi"agp  aiea   Tlie  features  associated  Avitli  the  site  (mcludang  an  adit  and 
associated  waste  rock  pile,  and  several  standing  buildings]  would  not  be  physically 
impacted  by  the  contingency  waste  i"ockstoi"agp  aita   Intiie  event  tliat  tlie  v^asterock 
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stora^  area  IS  used;  lis  pitseiice  could  urq^actlheinteijity  of  setting  of  the  oldmii\e 
ai\d  alter  lis  reladonship  to  Ihe  Washuigton  Mine,  ^vitli  winch  it  is  Instoiically 
associaled-  This  site  has  been  detemuned  "ehgible''  and  would  be  avoided  by  inuie 
operatLoiis    If  avoidance  is  notpcBsible^  Ein  MOU  would  be  developed  bet^veen 
Montai\a  Tunnels^  IheBLMj  and  Ihe  Montaiia  State  Histoiic  PieseivalionOfftire  to 
mitigate  impacts 

Tlie  Trash  Dump 

The  Irash  dump  is  located  onasteep  hill  slope  justsouftiof  tl\e  existing L -Pit  mine    Its 
location  15  within  Ihefootpiint  of  tlie  proposed  contingfiicy  waste  i"ock  storage  Eu^a^ 
ai^dtlie  sile  would  be  covered  bymodeinimniiigv^Mte  if  tlie  Eu^ais  used   This  silehas 
been  detemuned  "not  eligible''  Eind  would  not  be  affected  by  iniiie  operations 

3.1Z3.3  Alternatives-  Agerxy  Modified AHicrndtfve 

The  consequences  to  cultural  res ounzes  for  Alternative  3  would  be  tlie  san^  as  for 
Alleniative  2    The  agencies  would  i^quu^  the  developirent  of  anMOU  bettveen 
MontEinaTunnelSj  BLM^  and  the  Montana  Stale  Historic  Pi^eservation  Office  tomitigale 
unpads- 

3.1Z4  Native  Amerf can  Consultation 

Consulta&on^vitli  Native  Amencaiitiibal  govemnwnls  is  ongoiiig  and  would  iiiclude 
at  a  minimum  tl\e  Confederated  Sahsh  and  Koolenai  Tiibes  of  the  Flatliead 
Reservatioii;  tl^eBlackfeetNatioiv  Shoshone-Bannock  Tnbes  of  Ihe  Ft  Hall  Reservation^ 
aiidtlie  Chippewa-Cree  Nations  of  the  Rocky  Boy  Reservation   OtlierQibal 
govemmenls  may  be  solicited  for  tlieircommenls,  if  the  situation  wairaiits  it  To  date^ 
no  Nab  veAmeiic  an  concerns  have  been  identified  ii\  the  new  dastuitance  aitai^inder 
any  of  tlie  alternatives  Ihrougji  consultation  byBLM(Kiely  2007) 
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Cumulative!  Unavoidable,  Irreversible  and  Irretrievable! 
and  Secondary  I  mpacts 

4.1         Cumulative  Adverse  I  mpacts 

CuinulatLve  effecE  Eire  tlie  impacb  ontheenvironirtenttl"Lati^e3ultfi^oin''tl"Le 
mci^mentalurqjactof  tlie  Eiction  wlien  added  to  olherpast;  present,  anditasonably 
foreseeable  futui^  acbonsregai-dless  of  v^hat  agency  (Fedei"al  or  non-Federal}  or  peison 
uiidertakes  such  olher  actions"  (40  CFC150E  7)  UnderMEPA;  onlyftiose  actions  i^inder 
coi^cun^ent  consideration  by  aiiy  agpiicy  i\eed  be  analj^ed  asfutuit  actions    AiialjTiis  of 
cumulative  envu-onntental  eftecis  of  apropcsed  action  includes  otl\er  actions  that  are 
related  to  the  propcsed  action  by  location  orgpi\eiic  type,  i^coijiisuigliiat effects  on 
recitaboii;  ti^ansportation.  au-quahty^  noise,  biologjcalresouives,  socioeconoinicSr 
v/ater.  and  otlierresounzes  nu^itbe  maidfesled  beyond  lhepro|ectsite 

The  geog^phical  extent  of  the  study  ai^aivas  selected  for  eachi^esoi^inzeevaluale  dm 
this  EI5  based  ontiie  extent  and  di^iration  of  ai\ticip ate d  effects  cai^ised  by  tl\ePi"oposed 
Ac&oiL  The  cumulalive  effects  regon  of  influence  in:ludes  all  areas  inv^hichplaniied 
orexpecled  actions  nugjitaffectoiie  or  more  Ihe  study  areas  listed  below. 

Pesouree  Study  Area 

Geolocy  and  Minerals  Penmt boundary 

GeotechnicalEn^^eeiing;  Pemntbouiidary 

Soil,  Vegetabon^  and  Reclamation  Pemntbouiidary 

Gecchemislrv"  Pemntbouiidary 

Groundv^ater  SpnngCi^ek  ai\d  Claiicy  Creek  di-aiiiages 

Si.iif ace  Wateir  SpnngCi^ek  ai\d  Claiicy  Creek  di-aiiiages 

Vifedai^ds:  Clai\cy  Creek  and  Pen  Y an Ci^eek  drainages 

Vi^dhfe  Premu\e  baseln^e  v^dlife  study  ai^a 

Fisheiles  aiid  Aqiialics  Clai\cy  Creek  drau\age 

Social  ai\d  Economic:  Lewis  andClaikandJeffei^oncoundes 

The  pi^upose  of  this  ci^unulative  eftecis  analysis  is  to  ensure  tl\at  agei"Lcy  decisions 
consider tlie  fullrai\ge  of  consequeiices  of  theii^  action 

Reasonablyfoitseeablefutui^  actions  mthe  vicinily  of  lhepro|ectarea  ai^  descnbedin 
Section  2  S  Present  and  past  aclionsii^tlie  vicinity  of  the  Montana  Tunnels  Mine 
include  imnii^g  itclanialioni  gr^m&  huntu^g  ^i\eral  itcreatioii;  ^veed  mana^ment; 
fire  fuel  mibgaliDn,  and  i"oad  mainlenaiice    The  a^ncies  contacled  ftie  follo^ving 
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souives  for  the  most  up-to-date  infoiirmtLoni^gai^dirLgorLgtungproiecIs  and  activities  in 
the  Montana  Tuiiiiels  area 

■  MantuiiDEQ  E  nvixo  nmenttl  M  inageiueiit  Biu#  &u  reg  u^  uig  s  lu  all  nunei  aiLd 
«xpli>ratKi n piograms { Mf Culld ugh 2 DO r  1  No  luuLeral  e:<plD iitioniE  talorLg  pl^e  in th# 
uunn^di&te  bi#  a  d  f  Mo  iitaiLa  T  iinnelf    Twd  ^lu  all  numi'^  ue  liit#d  in  tli#  u'c^  Diie 
uitctive  and  tlie  otlier  anew  operation    Nd  ^nin  illative  effect*  ivonld  be  expected 

■  Montana  DEQ  Indu^tnal  and  E neigy Minei tli  Bui'e in  reg anl nig  o p en  c ut  innung  sites 
|H  unnghi  n  2007  ^  No  peinutt#d  o  p  eiwnt  mining  3it#t  norpendnig  opeiuut  mine 
applications  axe  ev ithin uiy s ec tio n o f  T7N^ R4W    No  cumnl&tive  efiocts  ruDuld  be 
Bisected 

>  Montana  DEQ  Re medi&tiD n  Divii lo n  rog axding  abuidonod  mine  rec lam&tio n  ef f d it*  in 
the  aiea(Stmm  2007)  Cumid&tive  effects  from  abandoned  mine  I'ef lam atio n  p  1*0 jec ts 
are  discussed  below 

»      Jefferson  Comity  Planning  Dep  axtment  leg  ai  ding  snbd  iviiio  n  tc  tivity  1 S  teppei  2007) 
Cumulative  effects  from  subdiviiions  axe  discussed  belDcij 

»      tJ_S  ForeatSei-VLze  regarding  piDie^ts  in  the  area|Fauntler[sy20071  The  USPS  identified 
twD  pi^oiects  for  possible  tumnlttrLre  effects  an*lysi5    Fust  the  Clanf y-Uiuo nville  Glass 
Bmningonfive  units  totahng  app ro ^uu ately 400  acres  ci/ es t  o f  Mo ntana  T unnels  across 
ionx  sections  The  acres  axe  appro xuu&te  and  analyzed  in  tlie  Clanc y-Unio nville  Fmal 
Supplement  EIS|Febmary2003)  TheEIS  is  c uxi-ently  m  the  couxts  and  is  awiitmgthe 
?th  Cirtnit  he anng  d ate,  3 D  Ihe  projects  axe  on  hold     And  second   the  Cl*nc y  Gxaa mg 
Allotment   The  Clancy  Alio tment  is  d ixec tly  wes t  o f  M o nt ani  Tnnnels  and  is  cuxxently 
niiuimg  SO  to  90  p*irof  ctttle    C umulative effec ts  fi^oiu  U3F3  piojetts  ti^e  discuised 
beldw. 

>  The  EUdioxnGoldfields  GoldenDieam  FrD|eft  ap  phc  atio  n  to  DE  Q  <  EUOio  m  Go  Id  fields 
2007]  Cnm  Illative  effects  from  the  Ellrho  m  Go  Id  field  s  application  axe  discussed  below. 

*      Mo ntana  Fish,  Wildlife  uid  Fulrs  I'eg aiding  fishenES  and  u|uatics  pi'o^cts  (Spoon  2007) 
ClancyCieek  K  ad  y  Gulch  and  Quutz  Cieek  all  have  Inn  ited  populations  of  cutthi'oat 
txout  uid  all  3  populations  axe  being  monitoxed    Tliexe  axe  no  c uxxent  o i  p lo p o sed 
pxo|ect3  invol^uig  c  uttlixo  at  front  in  the  axe  a     Thei'e  h  ave  heen  s  uf  c  ess  fol  lesto  i  ation 
pxo|ect3  e ast  of  Inters ttte  15  fi^oiu  tlie  mme  m  D uthmiii  Ci^eet  Pnrtly  Pe  ai  Cieek,  South 
Folk  of  WaimSprmgs  Creet,  and  Muskiat  Cieek  No  cumulttwe  effects  ivould  he 
expected 


The  follmvingpro|ecls  or  activities  wei^  identified  as  ^vilidii  tl\e  cumulative  effects 
le^onforthe  Montana  TXinnels  Mine   (1)  subdivisions  ii\  tlie  iinn^diate  Montana 
Tunnels  ai^a.  (2]  the  ElMioniGoldfields  proposed  C olden  Dre am Pro]ei:t  |3) 
leclamatLon  of  abandoned  nmnes  mtlte  aiea.  and  [4i  possible  clcBine  of  Ihe  Golden 
Suidiglit  Mme_  All  projects  oraclivilies  would  not  affect  all  itsources    Resomves  that 
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could  possiblymclude  cumulalivem"pEicts  ai^  discussed  for  each  pii>]ect  orac&vity 
below 

Sifcd visions  in  the  I  mmediate  Montana TunneJs  Area 

NortlieiTiJeffei^  on  County  has  expenenced  rapid  u^oivthu^lhelast  decade   In  the  last 
B  yeai^;  over  300  lots  have  been  ci^afedu^JeffeiB  on  Couiity  (Stepper  2007}  Intiie 
unntediate  Montana  Tunnels  area^  ftve  subdivisions  are  planned  or  approved   They 
include:  {l)lhe  planned  Trestle  Minor  Subdivision {^lols  on  approxunately  10  acres )^ 
(? i  the  planned  Mead 01  vlaii: Ridge  Major  Subdivisi on  neai^Coitun (47 lols  on 
approximately  107  aci^es^h  {3)lheplani\edLi.iirqD  GulchMinor  Subdivision  [5  lots  on 
approximately  ?0  aci^es^(4}the  planned  Sheep  Mouiitain minor  subdivisions  [5  lots 
each  oneachof  4  inmor  subdivisions),  and  (5)  aii  approved  subdivision  adjacent  to  and 
east  of  Meadowlaii:Ridge(3  1oIb)_  Tins  discussion  i^fere  to  Ihese  subdivisions  as 
''planned  subdivisions  '    Subdivisions  intl\e  immediate  Montai\a  Tunnels  ai^a would 
ci^imulatLvely  affect  tl^efolloAviiig  its ources    geology  and  soils,  ivatei;  fisheiieS;  aiid 
aquahcs^  sccioeconomicSj  wildlifej  andcultui^alresoun:es_ 

Geology  end  Soils  Planned  subdivisions  mtlie  aieasi.iiroui\dingthe  inii^e  pemut 
boundaiy  could  create  son\e  minor  chai\ges  tosurficial  geolo^  depcsils  ai\d  limit 
potential  futuie  minei-al  exploration  aiid  mining iiitl^cse  areas    Ci^unulative  ai\d 
potential  less  of  soils  andin^acls  to  vegetation  m  the  ai^acoi^ild  occui-fromplaniied 
subdivisions    No^ous  iveeds  are  knov^n  to  exist  v^thinlhe  study  aiea^  aiid  addibonal 
distui^bances  to  soils  ai\dplai\tcoininunilies  would  likely  increase  noxious  ^veeds    The 
cumulative  impact  of  tl\ese  ac&vities  on  soil  and  vegetation  woi^ild  depend  on  the 
bmin^  duration,  and  degjte  of  m^lemsntation  of  BMPs  for  these  potential 
developn^nts 

VtfdGTp  Fi^Gfie^  and  A  qudics-Planiied  subdivisions  could  urq^act  groui\divater_  No 
municipal  soun:e  of  wateris  planned,  therefore,  ne^vly  installed  pro  due  lion  wells 
would  likely  provide  potable  water  for  all  planned  sub  divisions    These  iiew  deniands 
for  gi"oundv^ater  would  impact  gi^oi^indv^ater  availability ii^tlie  Spring Citekbasu\ 
Assuming  each  lot  uses  an  average  of  0  b?  grn\(0  0014  cfe)  (Montana  Water  Pes  ouKes 
Boai"d]9S?V  the  combiiied  total  gi"oundwater  ^vitiidrawal  f or  all  new  developmtent 
would  be  about  34  gpm[0  07bcfs]     The^vilhdi^awal  of  34  gpmfO  076  cfe)of 
gi^uiidwater  would  be  a  ci^imul alive  impact    Moi^  recent  estimates  of  donieslic 
g^^uiidwater  v^thdraivals  ai^  louver  tl\ai\tl\esenuinbeK  (Cani\on  and  Johns  on  2004),  so 
this  discussion  uses  the  older  Kit  inoi¥conseivativem.iinbeis  forihe  analj^is 
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Planned  subdivisions  could  unpactsmface  water   New  conslniirtLorL  EictivitieS; 
especially  for  roads  inlhenew  aiidplauiied  subdivisions,  would  i^esult  ins  oil  ercBion 
leadii^gto  ateirporaiyirLCi^aseirLtotal  suspended  solids  {TSS}u"l  adjacent  sti^ams 
dinning  the  constractionpenod;  evenif  BMPs  tocontroleiiKion^veitused   The 
potential  ii\ci^aseinTS5  cani\otbe  quantified  and  would  depend  onlhelc<:alionof  tl\e 
subdivisions  and  effectiveness  of  IheEMPs  i.ised   Soil  erosion  ai\d  inci^ased 
concentL-alions  of  T5S  in  adjacent  sti^ains  would  p^reistuiitil  i^vegetation  of  Ihe 
distui^bed  aieas  was  con"plete    Tlie  texrqjoi-aiy  incitase  uiTSS  dunn^tl\econslrLii:tion 
peiiod  would  be  aci^imulative  impact 

The  ci^imulatLve  impact  of  subdivisions  on  fish  populations  aiid  aquatu:  i^esources  u\lhe 
PiicMyPearCi^ek  di^ama^  ai^aivould  depend  on  Ihe  effects  to  slie  am  habitat,  water 
quality,  and  v^ater  quai^tily   The  poten&al  change  would  be  difftcultto  deteimine 
because  Ihe  exact  location  and  extent  of  future  activities  is  uiiclear  lirqjleinentalion  of 
BMPs  dum^gconstruclioni  bniber  mana^irent  activities;  aiid  duiingi-oadconslruclion 
ai\d  mamtenaiice  should  mmimi^e  urq^aclr  to  aquatic  habitat 

Achan^  tosuiface  and  gjT^uiidwater  flov^  patterns  as  aiesult  of  planned  subdivisions 
orolher  developn"tent3  coi^ild  occui",  buttlie  loss  cannot  be  quai\tified  using  existing 
data 

Sodoeconomics.  Recent  ai^dplaniied  subdivisions  would  insult  in  an ii^crease  in 

populationii\JeffeK on  County   Tlie  mci^ase  inpopi^ilation  would  i¥si.ilt  in  gj^ater 
taxes  paid  to  the  coui\ty,  but  also  v^oi^ild  require  additional  mfi-aslructui^  (e^.;  roads> 
ai\d  sei'vices  (e,g,f  gaitage]   Inci^asedpopi^ilations  would  also  lii^ely result  111  benefits  to 
local  busmesses  as  moi^  goods  ai\d  sei'vices  arepunrhasedmthe  aiea   li\creased 
populabons  could  result  mpoten&alconflictbetv^een  mining  and  itsidential  quality  of 
life   Inci^asedpopulabomvould  Insult  in  cumulaliveiirpacis  onrecreationmthe  aita 
ivifti  gj^aler  numbei^  of  people  usmgi^ecitati  on  res  oun:es_ 

Wildlife.  Recent  and  planned  subdivisions  would  cumulalivelyin"p act  ^vildhfe    Moi^ 
subdivisions  aiidhontes  neai^  the  mine  would  in: it ase  local  itcitation  andhunling 
pitssuit  and  ft'igment  wildlife  habitat resulliiigm  mortality  or  distuitance  to  wildlife^ 
paitLcularly  gan^  species    An  incitase  u\  itsidential  developirent  would  reduce 
habitat  availability  or  suitabihty  for  elk  aiid  deer   Aniiicreaseiiihumai^populalion 
could  Insult  in iiicreased  local  itcreation  aiid  hunbiig  pi^essuit  on  elk  and  deer, 
resultrnginmoitaHy  ordistuitiai^ce    The  discenin^nt  of  cuntulativeiirfiacls  to  elk  and 
deer  from  inci^ases  iiihumai^populabonis  difficult   In  addibon^  Ihe  effects  of 
prolonged  drought  on  the  numbei^  and  dishibution  of  elk  and  deer  have  not  been 
quai\tified 

Iiicre  asmg  human  p  opuladon  ii\  Jeffeis  on  C  ouiity  woi.il  d  likely  i^si^ilt  in  iiicre  ased 
humai\  activity  on  public  and  piivatelaiidtliat  could  distuitlynx   Planned 
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subdivisions  ai^  not  wilidii  lyiix  habitat   Therefore,  cumulatLve  effels  tolyiixfrom 
habitat  loss  due  to  develop irent  would  not  be  anticipated   Timber maiiageirierLt  on 
pnvate  ai\d  public  laiid^vithin  lynx  habitat  could  also  result  m  less  of  lynx  f  oi-agang  and 
denning  habitat 

Moit  detailed,  species  by  species  discussions  of  the  potenbalcuinulatLve  effect  of 
residential  develop irent  on^vildlife  are  presented  IheEiologcal  Evalualion{ii"Ltl\e 
project  file)  ai\d  die  Biologjcal  Assessment 

BLM  Sensitive  Vf  i  I  dl  if  e  Spades.  Recent  and  planned  subdivisions  wouldlit^lyresult 
in  more  aggressive  ^vildfu^  control  andlurQt  die  extent  and  disQibuUon  of  prefeired 
black-backed  v^oodpecker  habitat  Subdivisions  in  sagebrush/ g-asslandhabitals  could 
fuilherreduce  availability  of  habitat  for  Bi^ewei^  3  apairow   Subdivisions  couldi^esultin 
thecleaim^  of  potential  flanninilated  ov^l  habitat  andconlnbule  tocuinulalivem"pacts 
toflaimnulated  owl  populabons. 

Recent  and  planned  sub  divisions  would  contnbule  to  increases  mtrafftc  onneaity 
public  roads  and  reci^a&on  on  public  lands    Incitasedtrafftc  could  insult  in  an  increase 
m  availabihty  of  cainonfrom^vildlife-vehicle  collisions    Eagjesforagjng  oncamon 
alongroads  ivouldbe  atnskofmoitaHyft^oni  vehicle  collisions    Increasing 
reci^ational  activily  on  public  lands  could  potentially  distuit  foraging  or  nesting 
golden  eagjes- 

Recent  and  planned  subdivisions  ^viftun  tlie  ^vildlife  baseline  study  ai^a  would  likely 
Insult  inloss  of  ad di&onal  nesting  and  foi-agjng habitat  for  gj^atgr^y^^wls    Tins 
potential  less  of  habitat  would  be  additive  to  habitat  lost  to  imne  development 
Residential  development  ivould  alsocontiibute  toincitases  inti-affic  onneartiypubLc 
roads  and  i^ecitation  on  public  lands    Increased  ti^affic  coi^ild  result  m  an  inci^ase  in 
mortality  nsk  to  oivls  foraging  alongroadngiits-of-^vay  Ealdeagjes  foi-agjiigon 
canion  alongroads  would  also  be  at  nsk  of  moilaHyft^om  vehicle  collisions    Because 
of  Ihe  lackof  b  aid  eagle  habitat  111  Iheiinmediate  vicinity  of  Montana  Tunnels^ 
ci^imulative  impacts  to  baldea^  habitat  ait  not  expected  under  any  alteinalive_ 

Recent  and  planned  subdivisions  ^viftun  tlie  ^vildlife  baseline  study  ait  a  would  likely 
itsultinlhelces  of  additionalnes  ling  and  foraging  habitat  f or  loggerlie  ad  sliiike    Tins 
potential  less  of  habitat  would  be  additive  to  habitat  lost  to  imne  development   PeS, 
pailicularlycalSr  from neigjibonrig subdivisions  could  increase  moitahly  of  passeiine 
bii^ds.  such  as  loggfiiieadshiike. 

Recent  and  planned  subdivisions  in  mature  to  old-gr^A'^'h  f  oldest  habitat  i  vi  thin  tlie 
baseline  wildlife  study  area  could  induce  and  fragment  the  existing potenbal  goshav^k 
neslmg  and  foraging  habitat   This  potential  less  of  habitat  would  be  additive  to  habitat 
lost  to  mine  development 
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Residential  developntent  that  involves  i^emoval  of  mature  and  old-^j^oivthti^ees  would 
imp  act  bat  roosting  aiidfoi-agang  habitat  Degj^adation  of  wedand  aiidnpaiiaii  habitats 
and  ivater  quably i^esulting from plaiiiiedsubdivisionSj  comn^rcial  developntent.  or 
livestock  affecting  np  an  an  and  ^vetlaitdhabitals  and  water  quality  could  i¥si.iltin 
decreased  insect  populations  and  adveise  in^acls  tobaS 

Vi^teritcreatLonal  lravel(backcountLyskiii"Lgand5no^vniobiling}has  Ihe  poten&alto 
distuit  deimuig  wolverine    The  inci^aseinhunian  population  of  Jeftere  on  County 
coulditsultiniitcreased  winleritcreatLonal  acDvilyinwolvenne  denning  habitat 

Land  management  practices  onpnvale  aiidpubbc  land  ftiat  affect npaiiait  aiid  wetland 
habitat  aiidivater  qualily  could  affect  western  to  ad  bleeding  and  foraging  habitat 
Residential  developnient  that  could  iirq?actnpaiian  and  wed ai\d  habitats  would  bkely 
result  in  Ihe  additional  loss  of  toad  bi^eednig  habitat  Increased  veliicle  b^affic  asscciated 
with  resident al  developmentcoi.ildu\crease  tiie  nskofmoitably  for ^vestem  toads. 

Cultural  Resources,  Developn"tent  activities,  ii\cluding  tiie  exisbiig  Montana  Tunnels 
Mine  as  well  as  the  establishment  of  rural  i^sidendal  subdivisions  ai\d  i^eclamation  of 
histoiic  mines  and  mii\e  wastes  u\  the  Spmig  Creek  Corbm.  and  VMckes  ai^ahave 
impacted  Ihe  histomral  character  of  Ihe  Colorado  [lA^ckesjHistoni:  MmingDislnct 
E>Yansion  of  mining  operations  at  Montana  Tuniie Is  ivould  be  relatively  minor 
coirpared  to  the  distuitaiice  tliathas  already  azcun^d   Planned  subdivisions  could 
fmlherur^jacttl^ehistoncal  scene  by  Ihe  addi&onof  modenistiiictures 

USPS  Buning  Projects  and  Grazing  Allotment 

Pi^escnbedbinnii^g  on  406  acres  ^vest  of  Montana  Tunnels  ivould  degj^de  au-quaHyin 
the  short  temv  duiingthe  actual  binniiig  All  pi^escnbed  burn  Ire  atments  would 
incorpoi"ate  appropnate  pre-  EU\dpost-l\eitiicideti^alDient   Allhouejimining-related 
activities  attlie  Montana Tuniie Is  Mine  ai¥  a  source  of  pEulici^ilate  ?a\d  gaseous  air 
pollutEU^S,  they  ai^conlr oiled  usingbest  available  control  technology  consisting  of 
goodengiieenngpracliceS;  including  inminnEation  of  di"op  heiglits  dunngloading  aiid 
dust  suppression     The  MontEina  Tunnels  pi"0]ect  would  conlu^ue  tocomply^vilh 
anibient  au"  quahly  staiidards  and  have  no  cumulative  impact  ivilh  Ihe  shoit-temiUSFS 
buimi^g- 

Buiningivould  also  affect  aestl\elics  in  the  short  terni   Allhougli  the  Montana  Tuniie  Is 
expansion  would  increase  aeslhebc  iirq?acls  during  opei-alions,  especially  ft"om  Ihe 
roads  accessing  the  iieaity  National  Forest  System  landS;  aiidfori^sidenls  ml-^ckes, 
Cumulative  impacls  are  note>^Jected  to  occur  on  account  of  the  veiy  short  term  nahiit 
of  Ihe  buiiimg  project 
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The  cuirent  Clancy  Gi-azuigAllobrLentconbiiues  ongoing  i"angp  n"LEU\agen"Lent  of  the 
aita   In  a  decision  memorEmduirL  datedjaiiuary  23^  ?00b,  IheUSFS  deteiimned  liiat 
ongoing  gracing maiiagement IS  meetu^g  or  salisfactonly  moving  to wai^d;  USFS 
objectives  inland  and  res  ouive  management  [Haip  ?00b)   Coirpaiisonof  tlie  old 
all obnentvegetalion maps  and  Ihose  ft^om  the  late  1990s  and  allobnentuispeclion 
itporS  mdic ale  tliat  range  conditions  aie  being  n\amtained  or  aie  m^roving  tcuvards 
the  desired  condition   Adap live  mai\agement has  been  used  to  adjust  management  of 
the  allotn"tents  to  improve  rangpland  ai^dnpanancondilion  The  Montana  Tunnels 
project  would  not  be  e>pected  to  changp  tl\e  i"ange  condib  on  nor  management  of  tins 
allolment  and  no  cumulative  effects  ai^  aniicipated 

TheElkhomGoldReJcis  Proposed  Goldefi  Dream  Project 

This  proposed  mine;  Iwaled  20  miles  to  the  south  of  Montana  Tunnels  Mine,  would 
enq^loyup  to  70  people  forup  to5  yeais   The  pi"0]ect  would  consist  of  a  TOO-  tol^OOO- 
ton-per-day  n^echanizedi.indergixn.indmmmg  operation  wifti  Ihe  oie  being  IrLicked 
using  over-tlie-i-oad  Irucks  to  Montai\a  Tunnels  for  coi\centi"alion(Elkl"LOinGoldfields 
2007)   Additional  exiraclion  of  minerals  associated  v^ith  the  EliiioiTiGoldfields 
proposedGoldenDieamPropctin]eftereonCountycoi.ild  occui'if  tins  mine  is 
peiimtted   Details  related  to  i^esouKe  exti^action  and  metals  produc&onaie  ci^urently 
unkno^vn   If  permitted;  tailings  fi^omtlnspi-oposedmine  could  lepoiltotlie  Montana 
Tunnels  tailings  impoundmei^t    Tliepi-oposedEliiioiTLColdfieldsGoldenDi^ain 
ProJEct  would  cumulahvely  affect  ^oclieimstiy  and  sccioeconomics 

Geochetnishy.  As  disci^issed  mSeclion3_2j  Montana  Tunnels  has  entered  ii\to  a 
custom  nulling  agjten^nt^vilhElkhomGoldfields,  Inc  .  ivhei^by  ore  ft"omlheElkhom 
G oldfields  Golden  Dream Pro|ect could  be  milled  at  Montai\a  Tunnels'  exisling 
Diamond  Hill  nnJlingciKuit  The  Diamond  Hill  mill  is  located  ^vilhin  the  Montana 
Tunnels  mill  con^lex   Ore  ft"om  Ihe  Diamond  Hill  Mu\e  i^ar  To^vnsend  was  shipped 
to  the  mill  at  Montana  Tunnels  forprocessmg   It  is  reasonable  to  assume  liiattaihi^gp 
generated  ft"omElld"LOinGoldfields  oieivouldbeplacedu^totlie  tailm^^  storage  facJily 
at  Montana  Tunnels,  but  only  if  gpoc  hemic  alchai-actenzalion  of  tlie  ElldiomG  oldfields 
n^atenals  is  delermuiedto  have  no  negative  effect  ontiie  nonreac live  nature  of  Ihe 
Montana  Tunnels  tailings  matenals    Montana  Tunnels  ivouldmake  tlie  final  decision 
onwhetlierto  alloAV  ElldiomG  oldfields  material  to  be  prccessed  Ihrougl^lhe  Diamond 
Hill  circi^utv^  hen  full  malenal  chai^acteiizationhas  beeni^eceived 

Data  ai^  being  gathered  to  assess  Ihe  behavior  of  tailm^^  thatv^oi^ildbe  generated  from 
EUdion\G  oldfields  oie   Elkl\omG  oldfields  tailings  may  behave  differently  tliai^  the 
Montai\a  Tunnels  tailing  mtlie  tailin^^  storage  facJily   In  tins  event  Ihe  potential 
exists  for  acid-generalmg  or  neai"-neulral  metal  pro ducmg  malenal  to  be  placed  on  the 
top  of  exisbng  Montana  Tunnels  taiJin^_  Acid  generated  by  new  material  ft^om 
EIMioitlG  oldfields  coi^ild  trigger  faster  ai\dmore  v^despread  oxidation  of  Ihe  coai^e- 
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g-ained  sulfide  minerEda  atMontaiiaTuiii^ls  tl\at  cun^endy  do  not  generate  acid    Tlie 
potential  for  Ihis  ci^unulative  impact  to  c<:curiscuii¥ntlyi.iiiknov^TV  because  Ihe 
necessaiy  gecchemical  data  from  the  ElkhoiTLGoldfieldspi"0]ei:t  aitnotj^t  available 

Sodoeconomics.  TheElkhoniGoldfields  project  ifpenrattedivould  produce 
cumulative  sccioeconoimc  effects    It  would  employ  up  to  70  people  for  up  to  5  yeaiB 
JeftereonCouiitywoi^ild  receive  taxievenues  botlifi^omtlie  mme  and  fii>m  Ihe  ivoitei^ 
atthemine 

Redamation  of  Abandoned  Mines 

Dozens  of  abandoned  mine  worlaii^,  mcludnig  shaflE,  adils,  pita,  mine  tailings,  fl^d 
waste  i"ockpileS;  aielocatedv^thinlheColoradoHistoiic  Mining  Dislmrt   While  Ihere 
ait  no  otiierlar^  scale  ac&vennnes  ^vithinthis  disQict  at  tins  tm^.  tlieieis  lin^testone 
mining  [ Ash  Gi"oveCeirentComp  any }occuiiii\g^vitl"iinlh2  Pnckly  Peai'Cieek 
drainage  ^^^  about  ?0  miles  northeast  of  Ihe  Montaiia  T\innels  sile    Aheap  leach  gold 
mute  |E asm Cieek  Mining  liic  ]  ceased  operations  about  12  miles  noilhwest  of  tlie 
Montai\a  Tunnels  site  mthe  eailyl990Sf  IheLuttitllPit  at  Ihe  site  is  still  beingi^ised  as  a 
lepositoryfor  abandoned  mine  was les  fromtliesuii-oundnig  aita   't'^fliile  these  past  or 
piesent  acbons  are  localedii^the  vicinity  of  the  Montai\a  Tunnels  Mine^  no  cumul alive 
impacls  would  be  anticipated 

The  DEQ  Reirtediation  Division  has  con\pletedn\any  abaiidoi^edmii^e  i¥clan\alion 
projects  u\tl\e  aieasun^oi.indmgMontanaTunnelsii"Lcludii\g{l}lhe  Washu^gtonMine^ 
(3)Belle  Lode  Mine,  (3]  VJickes  Smelter;  (4)  AltaMu\e.{^}BeraiaLm\e.^^ 
Minej(7)BlueEii^dMii"Le  and[S)  Ai^enbiie  Mine,  all  in  Ihe  Spiii\g  Creek  drau\a^  area. 
The  leclamatLon  at  Ihese  sites  has  included  recontouiing  and  itve^tating  the  surface^ 
lemovmgmineivastes  ft^om  surf  ace  ivateis,  eliminalirLgphj^ical  hazai-ds,  and 
improving  visual  impacts  fromtlie  unieclain^dmins  sites    Tl\ereclan\atLon  of 
abandoned  mines  would  cumulatively  affect  geology  and  soils,  water  i^sounzeS;  aiid 
wildhfe 

Gedogy  end  Soils.  Reclamation  of  abai\doi\edmu\es  mtlie  ai^amaylumtlhe 

potential  re  development  of  any  miner  aires  oi.m:es  iiitl^cse  areas  mtlie  future    Tlie 
reclamation  of  abandoi\ed  mined  lands  mthe  PncklyPearCieek  di^ama^  has 
improved  the  potential  for  soil  and  vegetation  developnient  on  tl\e  reclaimed  lands 
Noxious  u'eed  spiead  should  also  behmitedby  Ihe  leclamation  activities    Montaiia 
Ti^innels  has  ai\  approved  mine  reclamation  pi ai\  ai\dhas  successfully  i^eclam^d 
approximately  ?00  acies   Tlie  M-Pit  Mine  expansion  under  AHen\atives  2  ai\d3  would 
imp actundistuited  soils  and  vegetation  aiid  require  additional  areas  to  be  itclaimsd 
In  addition  to  Ihs  in^acls  of  the  propcsedminE  expansion,  other  aclivibes^vitliin  Ihe 
study  aieawould  be  e>Yected  to  continue  to  distuit  soils  and  vegetation  withmtlie 
foreseeable  futuit 
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Wdff  Resources.  Thecleaiuip  of  IheWashu^gtonMii^e.  irmredialely  adjacent  to 
MontEU\a  Tunnek  mtlie  Pen  Yeu\  Creek  drainagp;  m200r  should  result  in  ?a\ 
improventent  u\  Ihe  suiface  waler  ?a\d  ej"oundv^ater  quality  m  tlie  Pen Yan  Creek 
drainage    Th^  mute  cleanup  should  alsoresi^iltm  ^o:hemical  changes  tliat  would 
improve  tlie  v^ater  quality  uitlie  PenYan  Creek  drainage    Reclamation  of  Ihe 
WasliingtonMine  ai^am  2007  has  change dthe  liistoiicallookof  thePenYanCi^eek 
drainage  ^^^ 

Vfildlife.  Cumulative  unpads  to  BLM  sensitive  bals  could  lesultft^oini^eirlaination  of 
mute  siteS;  clcBuie  of  uiidergjT^ui^d  mine  openuigs,  ai\d  removal  of  old  building    Such 
acbvlhes  would  leduce  available  roosbiig habitat. 

Moie  detailed,  species  by  species  disci^iKions  of  the  potenbal  cumulative  effect  of 
leclamatLon  projects  onv^dlife  aie  presented  Ihe  Eiologjcal  Evalualion{u"Ltl"Le  pi"0]ect 
file)  and  the  Biological  Assessment 

Possible  Closure  of  the  Golden  Sunlic^Mine 

G  olden  Sunli gilt  Mute  mJeffeisonCounty;  Montai\a^  is  scl\eduled  to  close  u\  2009 
Closuie  of  the  Golden  Sunh gilt  Mine  would  ci^imulatLvely  affect  socioeconomic 
lesources 

Vi^ththe  possible  closui^  of  the  Golden  Sunhglit  Mine.  Ihe  In gji  paying ]obs  and  other 
economic  benefits  ft^om  Montai\a  T\innels  could  uicrease  mm^oilance  forJeffeiBon 
County   C olden  Si^inLgJit  has  als o  been  an m^ortant  taxpayer u\Jeftere on C ounty_ 
Ace  OI^lillg  to  tlie  Final  Supplemental  E15  for  the  Golden  Sunli^t  Pit  Reclamation  [DEQ 
2007),  Golden  Sunli^t  paid  I30«3,232m  property  taxes  to  JeffeisonCouiity  m2002 

If  Ihe  Golden  Sunlight  Mine  shuQ  dov^nmtlie  i\extfewyeais,  Ihe  historical 
contLibutLon  of  Montaiia  T\innels  to  the  local  economywould  become  even  n\oi^ 
impoitant  due  to  ateirporaiyu^ci^aseu^uiieirploymentand  a  peimaiient  loss  of  hi^ 
paying  ]obs  aiid  tax  revenue  from  that  closuie   Five  yeais  of  additional  opei-alions  at 
Montai\a  Tunnels  woi^ildhelp  to  alleviate  some  of  the  economic  difficulties  caused  by  a 
Golden  SunligJitMiiie  closure    If  Montana  Tunnels  v^ere  toshutdo^vnatthe  sanie  Imw 
as  Golden  Sunligjit.  the  adveise  effects  ivould  be  exacerbated  by  two  mines  shutting 
dov/n  at  once 

GSM  submitted  an  ^plication  for  a  re  vision  to  OperatingPeiTnit  00150  (Pit5B 
OpbmizatLoni^visionJ  onDecemberl2j  2007   The  proposed  levision  would  inci^ase 
the  depth  of  the  pit  by  125  feet,  and  extract  about  53  million  tons  of  waste  i"ock   The 
waste  rock  would  be  placed  on  existing  ivaste  rcckdun^s    Approximately  ten  acies  of 
tl\e  V\tst  Waste  RockDump  Con^lex  would  be  converted  to  miiiepit  disturbance  due 
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topitlffybEick   ApproMirmtely  eigl\t  imJlion  tons  of  tailm|^  would  be  pi  Eiced  in  Tailings 
In^oundirentNo-^    Tins  would  inci^affe  the  lieigl^t  of  the  impouiidmentby  up  to  ?0 
feet  ande>YEirLdtl"Le  Eutaby  about5  Eicres    Allpropcsed  distuitiaiices  ^viftilhemine  pit 
expaiisioix  waste  iixkduirfis,  andtEuhngin:q?oui\dmentwoi.ildbelocated^vilhirLthe 
exislmgpemut  and  distuitaiice  boundEuies    It  is  estinmtedtliattl^ePitSB  Optumzalion 
itvisionwoi^ild  extend  the  hfe  of  the  mute  by  ftve  yeaiB 

4-2         Unavoidable  Ach^erse  Effects 

4.2.1  Geology  and  Minerals 

The  M-PitIv1irLeExpansionwouldi^esultu\tl^minu"Lgof  ai\  additional  24  to2E  million 
tons  of  oie;  disposEd  of  4b  2  milhon  cubic  yards  of  ivaste  rcckuw^Mterockstora^ 
areaSr  and  disposal  of  2G  million  tons  of  tailn^gs  mthe  tEulmg^  stora^  fEiciLly  For  both 
action  alteniativeS;  tlieit  ivould  be  alEUfprM-Pitmu^f+lb  pen:ent]j  lEUfpr  WMterock 
stora^  aiea[-l-36  percent^  aiidlEu^rtEuling^  stora^  facJily  [+5  percent)   If  tlie 
A^ncy  Mitigated  AHeiTiatLve  3  is  selected^  EU\other4  9  imlhon  cubic  yards  of  waste 
rock  would  be  produced  to  layback  the  hill  slope  above  the  relocated  Clancy  Citek 
channel 

4.2.2  Geotechnical  Engineering 

Under  botli  acbon  altemativeSj  the  M-Pit  excavation  v^ould  be  extended  ?a\  additional 
200  feetu^  deptli   The  niine  expansion  would  i¥si.ilt  in  a lai^gpr  pit  aie a   The  Iv1-Plt^^^\e 
E>yansionwoi.ild  expose  ^veakeri-ock^vilidi^some  of  Ihe  liigiiivalls  resulbiig  m  more 
potential  small  111  gjiwall  instability  problems    Under  Alteinalive2r  atclosui^,  before 
filling  Ihs  pit  lake,  Ihe  factor  of  safety  (FOS)  for  vaiious  pit  hiejiwall  sectoiB  would 
i^angp  ft^om  alow  of  1.11  {soulh^vestl"Qgiiwall)to  ahieji  of  1  33  (east  aiid southeast 
hicjiwalls)   Afler  filling  of  pit  lake,  lheF03  woi^ildinci^aseto  alow  of  1  34  (southivest 
hieJiwall)to  ahi^of  1  ^4  (soutlieastliiiiw^all)  AF03  of  1  3  is  widely  accepted  for 
long-lerm  stability  of  open  pit  miiie  slopes    See  tl^  discussion  in  Section  3  3^ 
Geotechnical- 

4.2.3  Soil,  Vegetatior^  Reclamation 

Soil  impacts  result  from  Ihe  i^emoval;  stora^^  and  i^lacement  of  soils  dunngmirong 
include  loss  of  soil  developn^nt  andhoiizonalioni  soil  ei"osi on  from tlie  distui^bed  areas 
and  stockpiles,  induction  of  favor  able  ph}:Tical  and  chemical  properties,  reduction  m 
biologjcal  activity,  andchaiigps  m  nutiient  levels    The  degj^ee  or  level  of  m^acts 
detemunes.  mpail;  Ihe  potential  success  of  i^eclaimiiig  Ihe  areas  tofoi^sled  areaS; 
grasslai\ds.  and  v^dlife  habitat   Tlie  distuitance  area  ai^dinqjactfor  Alteniatives  2 
and  3  would  be  gjtater  tl\ai\  for  Alternative  1 
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4-3.4        Geochefnistry 

Waste  rock  aiid  oi¥  mined  under  Ihe  Alternative  1  (L-Pit)  and  AlteiTiative  ?  (M-Pit) 
plans  would  behave  similarly  from  a  geochemicalpei^pective    Static  acid-base 
accounting  (ABA]  testing  appears  to  suggest  tlie  potential  for  acid  gpiiei-alionfronioit 
aiidivaste  rcckexisls,  especially  for  matenals  excavatedfron\depliE  below  5;]00  feet_ 
These  data  ai^  conservative  as  shoAvnby  kuielic  tests  tliatconsislentlyfailtopi-oduce 
acid  ft^oms  angles  classified  as  acidic  based  on  ABA  data   Tliei^foit.  acid  gfiiei-ationis 
not  predicted   As  Ihepit  deepens  the  potential  for  acid  generation  could  incitase 
Alteniative  3  ore  aiid  waste  rock encountei^d  at  deptl\  would  be  fuill^erevalualed 
thi"ou|J"L  ail  operational  geocl^enncal  venficatLonprogr^^"Llh^irLcludes  a  more  detailed 
san"p ling  plait  aiid  kinetic  testing 

4-3.5        Groundwater 

Under  botli  Alternatives  2  and  3,  l.SOO  feet  of  Ihe  Clancy Citek  alluvial  aqiufer would 
be  excavated  and  removed  duiiiignnne  opei^a&ons    Tlie  loss  of  liiat portion  of  the 

alluvial  aquifer  Vb^ould  be  aituiiavoidable  inqjact 

The  M-Pitlake  elevaUon^  area^  aiid  vohime  would  iiicrease  lhrou^lin"te  and  woi^ild 
itacheqLiilibnuinatelevation5;625  about  two  centuries  after  mmin^  ceases    Attliat 
Dme,  at  least  3b0  grni(0  OS  cfe}  of  pit  lake  v^aterwould  begin  to  seep  to  g^^undwaler  m 
the  Spnng  Creek  di"ainagethrougJi relatively  pemieable  2 oi\es  located  along  the 
southeast  side  of  Ihemine  pit  (Montana  Tunnels  700V}  The  diveision  of  surface  waler 
fi"omClai\cy  Creek  into  tlie  M-Pit  for  Alternative  2  and  resulting  seepage  ft^omthepit 
lake  to  gi^oi^indv^aterinlheSpmig  Creek  drautage  would  be  aii  unavoidable  adverae 
imp  act  to  the  existing  surface  water  flow  sj^teminClancyCitek 

4-2.6       StFfaceWater 

Under  Alternatives  2  and  3,  l.EOOfeet  of  Clancy  Ci^eek  channel  would  be  excavaled  and 
removed  duiingmuie  operations    The  loss  of  1,600  feet  of  Clai\cy  Creek  channel  v^^ould 
be  an  unavoidable  m"p  act   Approxin\ately3E00  feetof  tlie  existing  Pen  Y  an  Ci^ek 
channel  would  be  covered  Avitli  waste  i"ock  under  Alternative  2 

The  e^ansion  of  the  mine  pit  v^ould  reduce  Ihesi^irfaceivater  catchment  are  a  for  the 
Claiicy  Creek  drau\age  by  about  2S  acres  m  the  imntediate  ai^a  of  tl\e  M-Pit    Tlie 
average  annualized  loss  of  flov^  m  Claiicy  Creek  ass cciated^viliilhe  23  acre  reduction  m 
catchment  woi^ild  be  about  5  2  gallons  permuiute  [0  Oil  cfsjfMontaiia  Tunnels  2007) 
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4-Z7        Wetlancis 

Forbotli  action  altematives.  minirLgivouldiirq3act2  63  acits  of  weliaiids   An 
additional  2 13  aci^s  of  exisbngscnab/slirab  and  emergent  ^veliaiids  would  be 
distui^bedinthepi-oposednitigatLonsiteto  acliieve  designed  mitigation   The  total 
wedaiid  dastiutiance  woi^ildbe  4  77  aci^es 

4.2.8        Wildlife 

Loss  of  ^vildlife  habitat  and  ui^gulale  winter  range  ^^^  fo  the  unve^tated  pit  ivould 
constitute  a  peiTnanent  loss  of  Ihose  i^esources    TheL-Piti.inderAlteinalivel  lepi^esente 

243  acres  of  IcBthabitat^  ivhile  under  Alternative  2  tlie  pitiepresenls  2BB  acits  of  lost 
habitat   As  noted  by  DSL  (1936^  wildhfe  habitat  types  distuibedbymine  development 
ait  abundant u"L  the  vicinity  of  the  mute    WESTECH  also  notedtliatungjulateivinter 
rangp  was  abuiidant  in  Ihe  "vicimty  of  Montai\a  T\innels  [Montana Tuniie Is  200V}  As 
rep  oiled  by  Tf-VESTECH;  FWP  itcorded  Ihat  residential  developnient  in  nortliem 
JeffereonCouiityis  dimmishin^  tl\e  effectiveness  of  uiigulate  winleri-angp  in  Ihat  area 
due  to  direct  less  of  habitat  aiid  u\creased  hunian  activily  ai^dmoton^eduse^Montaiia 
T\innels2007) 

In  addition  to  Ihe  diitctloss  of  ungi.ilate  v^mterran^,  winteiii^g  animals  could  be 
displaced  as  a  insult  of  hunianactivily  associated  ^vitlitlie  mu\e   Displacement  and 
added  phy^ologjcal  stitss  would  reduce  effectivei\ess  of  wu^terraiige  habitat  adjacent 
to  the  mute    These  eftecis  would  pei^isttiirougji  Ihe  hfe  of  Ihe  inu\e,  uiitd  successful 
itclamatLon  could  be  achieved  and  hunian  activily  at  tlie  mu\esite  is  diminished 
Ungulates  would  be  e>^ec ted  to  itsunte  i.ire  of  the  aiea  to  sonie  extent  after 
itclamatLon 

Forbotli  action  alternatives  Montaiia  Ti^innels  woi^ild  donate  tlienull,  waithouse^  office 
buildings,  laboratory,  and  two  outside  storage  buildings  tothe  JeffeiBonLocal 
DevelopirentCoi^ oration,  and  Ihere  v.? oi.ild  continue  to  behi^imaii  activity  at  Ihe  site 
that  could  distuib  aiid  displace  wildlife   This  would  constitute  apeipetualurq^actto 
wildhfe  aiid  ivildlife  habitat    Them^acttoivildlifefor  Alteniative  3  would  be  less  as  a 
Insult  of  bimliiig  motorized  Iravelm  imp  oitantivinter  and  summer  ranges  andmii^e 
siIe  i^eclamatLon  objectives  tl\ati¥stnct  some  potential  uses 

While  a  goal  of  i^clamation  wouldbe  to  restore  tl\e  land  for bvestock  grazing  ai\d 
wildlife  g-azing  and  habitat  itstoi-alionof  some  habitat  types  coi^ild  take  alonglmt 
Reestablislmtent  of  matuie  foiestcondi&ons  could  take  more  than  100  yeai^    The 
wildlife  values  associated  with  such  habitat  woi^ild  not  be  realized  for  a  long  time 
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4.2.9        Fisheries  and  Aqu^ics 

Under  Alternative?.  diveKionof  Clancy  Creek  into  a  2j000-foot-long  pipe  would  result 
m  apemiEu^entbaiiierto  upstreEunfishnig^tion  and  reduction  in  Ihe  avEulable  habitat 
fortlie  cutthroattroutpopulabonpresentmClancyCitekv^tlimlhe  vicinity  of  the 
mine   The  loss  of  habitat  connecbvity  could  Ihreatenlhepereistence  of  tl\e  cuttlii^oat 
lii>utpopi.ilatLon  overlmie-  If  habitat  or  nuniber  of  individuals  inlhe  cutftiroatlrout 
popula&onupstLeamof  Ihemine  is  msi^ifficientto  maintain  the  populaboiu  ftus  loss  of 
habitat  could  lead  to  a  loss  of  Ihecutlhro at  ti-out  population   Hoivever^  due  totl^elow 
nuinbei^  of  fish  sampled,  lack  of  mforniation  onlife  lustorypai-ameteiB.  and 
uiicertamty  about  ^i^bc  pun ty  due  totlie  time  Ihathas  passed  since  gpnelic  sairq?bn^ 
ivas  done^  Ihepotenlial  for  this  popi^ilationloss  to  occui^  woi^ildbe  difficult  to  quanlify 


4-3.10      Sodoeconcxnics 

The  social  chants  toJeffei^onCoi^inty  would  include  tlie  long-tennadvereeinq^actof 

the  loss  of  appi"oxin\atelySO  fulltin^  ]obs  ^vilhii\JeffeiBonCounty  [outof  130  total  full 
bme  jobs  lost  v^thin  all  of  Montai\a)in200^  as  opposed  to  IhelcBS  of  tliose  |obB  ii\2013 
forAlteinalive2    ForAlteinaliveljJeffei^onCoi.inlyiesident3  ivouldbe  advei^ely 
impacted  ii\  the  long teiTn  at  apereonallevelbyloss  of  wagpS;  aiid  county  goveinment 
Tvouldbe  impacledby  tl\eloss  of  royalty  and  taxmconie  Alteina&ve  1  would  advei^ely 
imp  act  local  tax  re  venue  f or  Jeftere  on  Coui\tyii\  the  long  teiTi\  inpailiculartl\e 
itvenues  e aimai^ked  for  the  Clancy  Elen"tentary  School  Dislnct  aiid  Ihe  Boulder  Higl\ 
School  Distilct  Both  acton  alternatives  would  in:  ui^  In  gl\er  road  niaiiitenance  cosE  for 
Montana  Tunnels. 

4-2.11      Ciitural  Resourres 

Consultation  ivitlitl^e  State  Histoiic  Preseivab  on  Office  was  complete  din  August  of 
2007   Three  of  tlie  neivly  recorded  sites  have  been  deteimined  "not  eligible''  and^vill 
not  be  affected  by  mine  operations  One  site  was  deteimined  to  havelcsttoomai^y 
charactenstLcs  to  be  considered  a  site  and  v^  not  be  advei^ely  affected  by  mine 
operations    One  last  sile^  tlie  Old  Mine  site,  was  deteimined  "ehgible"  forlisliiig  on  the 
National  Re gisler  of  Historic  Places    Distuibance  of  this  site  would  leqiinefuilhsr 
consultalionAvithtl^e  State  Histonc  Preservation  Office  to  deleiTmiie  Ihetype  of  data 
rec  oveiy  needed  to  nuligate  Ihe  in^acls  of  mine  operations 
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4-3         I  rreversible  and  Irretrievable  Commitment  of  Resources 

liTtvei^ble  i^esource  ctummlinenls  Eire  leri^rally  I'^l^ted  to  the  use  of  nonrenewable 
i¥30urceSj  such  m  miiiei-als  or  cultural  res  ounzeS;  aiidthe  effects  Ihis  i.ise  could  have  on 
future  use  opbon?    liieveiBible  commitmenls  are  usually  peiTnanent;  oratleastpeisist 
for  a  veiy  long  time   IiietnevableresomvecoinniitnienlB  uwolve  aten"poraiylQss  of 
theresouree  or  loss  mils  value. 

liTtvemble  oruietilevablei:omn"itn"tenls  of  i^sources  ai^  descnbedbelo^v  for  these 
di5ciplu\es  Vb^here  they  were  identified   Intveisible  oruietnevablecoinnitntenls  of 
itsources  ^vere  not  idenlified  for  sever eJ  disciplines^  mcluding  ge^^teclinicEd 
en^neenng  ^ochemistry^  ai\d  socioeconomics 

4.3.1  Gedogy  and  Minerals 

An  additional  ?4  to2S  million  tons  of  ore  would  be  renwvedft^om  the  miner  aires  ouive 
at  tl\e  Montana  Tunnels  Miiie,  Eu\dmii\e  v^Eisterock  Eind  tailings  ivould  be  placed  ontlie 
surface  duimgimniiig   Mimiig  insults  inanuitveisible  commitment  of  tliese  mineral 
itsources 

4.3.2  Soil,  Vegetalior^  Reclamation 

The  in^acls  to  soil  v^ouldbe  consideredurevereible  because  natural  soil  developntent 
and  mine  soilredevelopn"tent  are  conbiiualpi-ocesses.  but  would  take  alongbnte   The 
It  developed  mine  soils  v^ould  ultimately  achieve  a  similar  level  of  soil  quahty  as  tlie 
pre-mine  existing  soils 

IiT^ievEible  impacts  to  vegetation  res  oun:es  woi^ild  occui'under  either  action 

alten\Eitive    Soil  would  be  salvaged  Eind  redistributed  overtlie  itclaimsd  areEis,  ai\d  all 
distui^bed  areas  would  be  itseeded^viththe  ^prove  disclamation  seed  mixture    As  a 
Insult;  tlie  loss  of  soil  aiid  vegetation  habitat  would  not  bkely  be  peiTnanent   Noxious 
weeds  Eind^veedconti"ol  would  increase  and  displace  andeliminale  native  species  eis  ei 
result   This  loss  of  native  species  would  be  iiistnevable 

4.3.3  Grouidwater 

Nomtveisible  commibnenls  of  gi"oi.indv^ater  have  been  identified   Grouiidivater 
would  contu\ue  to  discharge  mto  Ihe  pit  for  almost  two  centimes  iii  all  allen^atives  ai\d 
eventually  retuin  to  tl\e  gj^oundwater  system  when  tlie  pitlake  level  reaches 
equillbilum.  Tlte  loss  of  IrEOOfeet  of  alluvial  aquiferm  the  Clancy  Cisek  channel  as  a 
Insult  of  pit  excavation  duiiiig  Ihe  M-Pit  Mine  expansion  would  be  anuietiievable 
commibnentof  aresoume 
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4-3.4        SufaceWater 

Under  Alternative  2j  aptntLon  of  Clancy  Citekwtn.il d  be  divei'tedmto  IheM-Pit  to 
help  f  oim  a  pit  lake    Tlie  Eictual  Eunount  of  Clancy  Ci^eek  surf  ace  ivater  to  be  used  for 
this  puipcseivas  not  exphciliy  stated  by  MontaiiaTuimels    Tlie  divereion  of  suiface 
v/aterfloivs  from ClancyCitek  into  lheininepitv^oi.ildbe  an  in^vei^ible  commilment 
of  aresomve_ 

The  excavatLon  ai\d  removal  of  l.EOO  feet  of  Ihe  natural  Clancy  Creek  channel  woi^ildbe 
considered  an  iiieveiBible  itsounze  cominitmentm\derAlten\alive2,  and  ai\ 
inline vable  res  ouKe  c  ommitn^nt  under  Alternative  3 

The  e^ansion  of  theM-PitMme  would  reduce  the  suiface  water  catchment  aitaforihe 
Clai\cy  Creek  drainage  by  about  2S  acres    The  avera^  annualized  loss  of  flow  in 
Claiicy  Creek  associated  v^thtlie  2S-acre  induction  incatclin"tent  would  be  about  5_2 
gallons  permuiute  |0  Oil  cfs]   The  less  of  5  2  gallons  permuiute  [0  Oil  cfs}of  flowto 
Clancy  Creek  would  be  an  uieveisible  commitment  of  ai^esouree 

4-3.5        Wetlancis 

Forbotli  action  alternatives.  tl\e  impact  to  v^eflai\ds  intl^eM-PitMine  Expansion  area 
would  be  ai\  in^Qievable  comnnluKnt  of  resouives    Hoivever.  new  ^vetlands  would  be 
created  mtlie  existing  di-ainage  ivith  geiiei^ythe  sanie  vegetation  types  lentrgent; 
scrub-slinab,  and  forested  ^vetlands}  Tlie  conceptual  wetlands  mitigation  pi ai\  includes 
a  monitonng  plan  Avitli  specific  peifoimance  standards  to  help  ensui^  tliat  tlie  mitigated 
weflai\ds  pi"ovidecompai^able  fuiicbons  and  values  to  the  ^veflai\ds  lost  to  mming 

4-3.6        Wildife 

The  M-Pitlvline  would  increase  by  39  3  aci^es  over  the  L  Pit;  i^esultQ\gu\loss  of  habitat 
f  or  son\e  species,  such  as  deer^  elk^  ai\d  moose    Poilions  of  tlie  remaining  hi  ^iwall 
might  be  used  by  bats  andbu"ds  foriiestmg  orrestmg   This  loss  of  v^dlife  habitat 
would  be  considered  uieveiBible_ 

4-3. 7        Fisheries  and  Aqu^ics 

Intvemble  in^acls  to  aquatic  i^sourees  would  occui^  uiider  Al tentative  2;  because 
IfSOO  feet  of  habitat  v^oi^ild  be  lost  with  diveiBionofClaiicy  Creek  ii\to  a  pipe    This  loss 
of  habitatwouldi^esultinapeimaiientbaniertoupslreainfishmigi^alion  ai\d 
peimanentisolabon  of  ^veslslope  cuttlii^oat  trout  ft"omdo^vnslre  ami  populations  u\ft*e 
PiicldyPearCitek  di^amage    If  habitat  or  numbere  of  iiidividuals  inft*ecutthi"oattL"out 
popula&onupsti^ainof  ftieminE  ai^  insufficient  to  nnau^tam  tl\e  populabon^  tins  could 
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lead  to  aiMTi^vei^iblelcBS  of  tins  population   Due  to  the  low  nuinbeiT  ot  fish  saii^ led 
m2004.  lack  of  uiforniatLon  onbfe  Instoiy  parameter  of  thepopi^ilatitui;  aiid 
uiicertainty  about  ^nebc  pi^uity  due  to  the  tune  Ihathas  passed  since  Ihelastsaii^ling 
in  C lane yCitek  upstream  of  tl\epi"oposed  divereioi\  tlie  polential  fortius  in^vei^ible 
itsource  comnnlnientVb^ouldbe  difficult  to  quanbfy- 

Under  Alternatives,  tlie  habitat  c  ommilmerLt  would  be  ui^tiievable    Tlie  Clai\cy  Creek 
channel  would  be  itconstracted;  aiid  habitat  would  develop  along  Ihe  iiev^  chaniiel 
Potential  IS olahon  of  weatslope  cutftiroatlroutu'ould  be  teirfioraiy 

4.3.8        Ciitural  R^soiwces 

Four  of  Ihe  five  sites  Avitlim  Ihe  niine  peinntbouiidary  have  been  deleiTrii^ed ''not 
ebgjble''  for  listing  on  Ihe  National  Register  of  Histoiic  Places    Mu\e  operations  ^vill 
have  "no  adveise  effect   onlhose  properties 

In  addition  to  Ihe  above  lefei^encedfounrultui-ali^esourceSj  (he  setlii^g  of  tl\e  old  mine 
has  tl\e  potential  to  be  imp ac led  by  Ihe  proposed  conbiigency  waste  rock stora^  area 
ln"pactto  Ihe  property's  setting[orLe  of  tl\e  seven  aspects  of  Ins toiicalinlegiltyt  would 
lepiesent  ai\  in^lnevable  inq^act 

4-4         Secondary  I  mpacts 

Sec ondaryin^p acts  are  those  inq^acls  Ihat  would  occur  at  a  different  location  and/ or 
bme  than  Ihe  ac  lion  Ihat  tnggeiB  the  effect    Secondaiyiirpacis  associaled^vitl^tl^e 
proposed  project  have  been  identilied  for  socioeconomics  ai\d  ^vildlife   Secondary 
imp ac Is  for  each  of  Ihese  disciplines  aie  sumnianzed  below 

4. 4.1  S  o<:  io  eco  no  m  i  cs 

Once  the  iniiie  clcses^  tlieie  would  be  t^vo  eftecis  Ihat  would  occi^ir  ouSideJeffeison 
County   Tlie  fii^tis  Ihat  Ihe  beneficial  ntetals  exti-acted  ft"om  Ihe  mine  would  no  longer 
be  produced  for  national  and  world  use    The  second  is  Ihat  all  businesses  Ihat  supply 
the  mine  with  equipn^ent  or  otlier  goods  v^^oi^ild  lose  those  sales    Soire  of  Ihese 
businesses  ai^  located  in  other  parts  of  Montana  and  some  out  of  state 

4.4.2  Wildlife 

Becai^isemaiiyAvildlife  species  ait  v^de-rangmg  ormigi^atory,  impacts  to  v^dlife  ft"om 
iriningaclivity  call  Insult  in  sec ondaiy  off-site  in^acls.  Displacement  of  ^vildhfe  can 
cause  anunals  to  move  into  potenbal  habitat  elsewheit,  some  of  winch  could  be 
suboplin^al   This  can  lead  to  increased  population  density  and  incieased  iiiti-aspecifLc 
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aiid  mterepecific  corrpetilionffivayfrointlie  mii\e   Displacement  of  uildhfe  into 
sub  opimial  habitat  orirLCieaffedcoirfietilioncEU\ieduce  nutLitional  status  of  wildlife 
and  advei^ely  affect  i^produclion  or  survival   Displaced  m^gulates  (ellv  deer,  and 
nwose}coi.ild  spend  moi^tinis  on  adjacent  pnvatelai\d.  leadingtouicreasedutilisalion 
of  for a^tliat  would  otlieivjise  be  available  f  or  hvestcck  or  result  m  other  uildlife  and 
huinai\  conflict 

The  1936  final  EIS  noted  tlie  potential  f  or  small  inci^ases  m  poaching  ^vildhfe 
hai-assirent;  ai\d  road  kills  lelatedtomine  development {D5L  19etH}  Most  of  tliese 
unpads  would  likely  cccur  away  from  Ihe  Montaiia  T\innels  Mine   Tl\ese  potential 
unpads  could  occui^uiider  all  Ihree  alten\alives 

4.5     Regulatory  Restrictions 

Alteniatives  aiidnuligalion measures  ai¥  desi^ied  tofurdierpi-otectenvii^onmental; 
ci^iltui^al.  visual,  and  social  i^sounzeS;  buttl^y  also  add  to  the  cost  of  Ihe  Propct  In  1995 
the  State  legslatuie  aniendedMEPA  to  require  State  agencies  to  evaluate  the  itepjlatory 
itslnctLons  propcsed  to  bem^osed  onthepi-oponenf  s  use  of  piivalepropei1y[Seclion 
75-]-?0](]XbHivXD^  MCA)   Alternatives  and  imtL^atLonireasures  tliat  ai"e  required  by 
fedei"al  orstate  laivs  andi^^pjlalions  to  meet  minimum envu^onmentalstaiidards  do  not 
need  to  be  evaluated  for  eKti-acosIs  totlie  propoiient  Tins  section  addresses  only  liiose 
alteiTiative  conq^oiienls  or  imtigatLon  nieasints  that  aieregulatoiyrestiictions    For  a 
coirplete  descnpbon  of  Alternative  3  aiidthe  mitigation  nieasin^s  the  agencies  may 
adopt;  please  see  Section  2  4 

Integr^^^omponenlB  of  Alternative  3  and  nuligalion measures  tl^atnugjit  be  imposed 
bytlie  agencies  uiider  Alternatives  2  or  3  would  add  up  to  anestin:nated|ll2  7  million  to 
thecostof  tl\epi"oposedpropct  Integ^  coirponenS  of  AlteiTialive  3  are  [l)tl"Le 
hiUside  layback  and  associated  conslrLicted  open-flo^v  channel  forClancyCi¥ek,(2) 
fencing  of  Ihe  restored  Claiicy  Creek  channel  aiea,  and  (3)  divereion  stnoctures  on 
Clancy  Creek  for  a  fish  bainer 

Mitigation  measi^ires  tliat  could  be  appLed  to  Alternatives  2  or3ii\clude  (l)measuies 
to  m^i-ove  waste  rock  storage  areaconslrLictioiv  I?  J  measures  tliat  affect  itclamation  of 
waste  i"ock  storage  ai^asi^ufaces,  {3}  development  of  veiificalionpi"ogi"ainf on vater 
quality,  {4}  development  of  aii  operational  geocliemical  verification  program^  |5) 
measures  to  address  geoteclinical  issues  lelated  to  pit  liigjuvall  stabihty,  (b)  measures  to 
facilitate  reclamation  of  Ihe  taiJings  storage  facility  sinface^  (7)  measures  lelated  to  site 
n^anaggment;  ai\d{e}dc<:iin:tntation  of  sites  eligble  for  National  Regis  ler  of  Histonc 
Places    The  additional  ccBts  of  Alternative  3  aiidthe  mitigation  measints  tiiat  could  be 
applied  to  eitl"LerAlten\alive2  or  3  aiidconsidei^dfortheregulatoiyrestiictions 
aiialysis  ait  discussed  below. 
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4.5.1  IntegraJ  Compon^ntsof  Alternative  3  Resulting  in  Regulatory 
Restrictions 

A  36  9-acre  layback  of  Ihe  lullside  noilhwest  of  Ihemine  pit  adjacent  to  Clancy  Creek 
would  be  itquutd  to  route  the  creek  into  actmstructed  open-flov^  chaiiiiel  soon  after 
commencing  tlie  M-Pit  Mine  expansion  in  Alternatives    Tl^  construe  led  chani\el 
would  be  desigjiedto  miniic  the  exisbiig Clancy  Ci^eek  channel,  bned  to  linit  seepage^ 
and  convey  the  1  in  20  yeai"ietun\peiiod24  houi'stoiTn  event.  About  4  ^  million  cubic 
yards  of  excavated  layback  rock  would  be  hauled  to  existing  ivaste  rcckstoi-agp  ai^as  or 
a  contmgencywasle  rock  storage  ^rea   The  cost  of  this  con:q30i\entis  estunatedtobe 
S3  1  inilLon 

The  open-flow  channel  IS  needed  to  minimize  the  p  otenbal  for  Clancy  Ci^eek  to  lepoit  to 
theM-Pit,  maintaii^  aquatic  habitat  andmminnseimfiacls  to^vetlands    It  also  conches 
with  the  Coi^s  of  En^ieeiB  requirement  to  examine  alten\atives  duni\g Section  404 
pemntlii^g- 

In  Alternative  3;  tlie  itstoitd  Clancy  Ci^eek  channel  aiea  would  be  fei^ced;  aiid  Ihe  fence 
would  have  to  be  niaii^tained  to  discoui^gp  livestock  gi-aziiig  and  olher  channel 
distuitances  fromhumans  u\  order  to  pieseive  habitat  in  Ihe  longteim   The  cost  of  this 
mitigation  measui^  IS  esbn^ated  to  be  157.000    This  measui^is  i\eeded  to  prevent 
impacls  to  water  quality  ai\d  ivetlands 

The  lv1ontai\a  Tunnels  diveision  stracture  onClancyCi^ek  wouldbe  enhanced  to 
ensui^  it  remains  abaiiiertofishnngr^tLoninlhefuture  inAllen^ative  3    Tlie  cost  of 
this  mibgalionmeasui^is  estunatedtobe  IlO^OOO 

4.5.2  Mrtigatfon  MeasuresApplicabTetoAlternalives2or3  Reciting  in 
Regulatory  Restrictions 

Mitig^onl 

Montana  Tunnels  would  continue  to  c  onslruct  the  wasle  rock  storage  areas  using  lift 
heigl^ls  of  50  feet  for  Alternatives  2  and  3.  Tlie  cost  of  tins  component  is  eslin\ated  to  be 
£4  6  milLon 

The  nteasuie  is  needed  tolimitinqDacIs  to  gi"oundv^ater  ai\dsuiface  water  by  improving 
the  reel  amiali  on  potential  of  the  waste  i"ock  storage  ai^a  slopes  and  lumting  the  slope 
lengtlis  that  have  to  be  g^ded  and  i^eclain"ted   Tins  measui^bnuls  Ihe  potential  failure 
of  reclaimed  waste  i"ock  di^inq?  slope  engineered  bei\ches  and  minimizes  long-teim 
n^aiiitenance  of  si.iif  ace  ivater  di^amage  chaniiels 
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Mitig^or2 

The  sides  of  the  waste  iixkstora^  ai^as  wouldberegj^ded^vitlicoi^cave  slopes  ai^d  a 
dendnlic  drainage  patteiTi   Tlie  cost  of  this  coHqDoiientis  estimated  to  be  1459,000    Tins 
could  also  be  applied  to  AlteiTiabve  2  as  a Dudgalion measure 

This  n^asi^ire  is  needed  toUiiutiu^acIs  to  gii^undwater  aiid  suiface  water  by 
miimnisuiglhe  potential  for  failure  of  reclamted  waste  rock  dump  slope  engjiieered 
benches  and  minimise  lon^teminiauitenance  of  surface  water  di^aina^  chaniiels 

An  opei"alionalvenfKalionpi"03"am  would  be  mqjieniented  to  confum  estimates  made 
mthis  EIS  of  M-Pitlake  water  quality  ai\d  seepage  fron\  the  tailm^^  stoi"a^  facJilyfor 
all  alten\atives    The  operational  venficationprogr^^"L  would  include  quaiteiiy 
n"teasi.iren"tent  of  flow  andivaterqiiablyft^omthe  tailings  storage  facihty  combined 
drains  andflov^  mto  the  mine  pit   FIoav  and  water  quahty  data  would  be  con"pai¥d  to 
nwdelpi^diclions  andcalibi-aledusm^  operational  data   The  cahbi^aled  models  would 
bereiun,  ai\d;  if  necessaiy^  pit  water  or  tailing  stoi-agp  facility  seep  age  v^ouldbe 
n^anagpd  orQeated,  as  appropiiate    The  cost  of  this  compoiientis  estimated  to  be 
S65;000 

This  measi^ire  is  needed  to  limit  mqjacb  to  gi"oundwater  ai\d  suiface  water  by 

idenlifyiiig  Irends  iiiflow  aiid  quality  mease  otliernnligalions  ait  needed 

MiIig^on4 

Montana  Tunnels  woi^ild  develop  a  contingency  plan  and  operational  gectl^emical 
venficabonprogj-am  to  handle  potentially  acid-gpiieratmg  waste  rock  based  onstaQc 
ai\d  kinetic  test  result,  ai\d  on-gomg  monitonng  f  or  all  alten\atives    The  cost  of  dus 
component  IS  estimated  to  be  IlS^OOO 

This  n^asi^ire  is  needed  tolimitin^acb  to  gi"oundwater  aiid  suiface  water  by 
idennfyiiigpolential  problematic  waste  rock  and  oit    This  nieasuitis  needed  to 
pitventinqjacls  to  water  qiiably  aiid  ^vetlands 

M  itig^ofi  M  €cEure  5 

Montai^a  Tunnels  would  implement  operational  ai\d  ^oteclinic  al  measuits  (low- 
dama^blaslu\gpi"actices  for  Allen^atives  2  andS^  aggjtssive  gixn^indwater 
depressuiization.foi"all  altemativeSj  and  in^plementalion  of  a  proactive  geolechnical 
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niomtonn^prou^Eunfor  eJI  EdteiTia&ves}  to  ensui^  Clancy  Ci^eek  flows  do  not  enter  Ihe 
mu\e  pitinthefutuie   Thee  est  of  tins  mitLgatLonmeMui^is  estonated  to  be  S4?0,000 

The  mitigation  IS  needed  to  limit  urq^acE  to  gi"oundv^aler  ai^d  suiface  water  flows    It  is 
notaregulatoiyi^eslnctiontliatiieeds  to  be  evaluated  for  adding exh-a cost  to  tl\e 
Project 

M  iti  g^OT  M  €a5ure  6 

Duiuigreclamatioix  if  needed,  Montana  Tunnels  would  implement  a  site  specifK 
dewatenngplan  to  reduce  taibn^^  slin"es  fluidily  so  cappuigmateilal  can  be  placed 
witiiout  shnies  displacement  for  all  alternatives-  Montana  Tunnels  ivould  add 
additional  capping mateiial  on  low  ai^as  of  tlie  i^clauned  tailings  stoi-age  facility 
surface  to  compensate  forsetflement   Montana  Ti^innels  v^oi^ild  establish  a  100-foot  by 
100-foot  survey  gild  on  tl\e  suiface  after  operations  cease,  before  cap  rockis  placed   As 
cap  IS  placed;  tlie  gjid  would  be  checked  to  ensi^ire  tlie  lequued  amount  of  c^  and  tlie 
desired  gi^ade  aie  aclneved   Montana  Tunnels  ivould  wait  unbl  most  settiement  occui^ 
befoie  placing  24  niches  of  soil   Long-tennconluiued  settlement  would  require 
additional  soil  to  be  placed  to  reestablish  gr^cle    Montana  Tunnels  would  report  survey 
lesulls  annually  to  Ihe  agencies  and  document  that  tlie  leclainaliongr^'^^itfhss  been 
leestablislied   The  cost  of  this  mitigation  measi^ire  is  esbniated  to  bell  3  millioiL 

The  mitigation  IS  needed  to  Inmt  seepage  from  tlie  tailing  by  ensuiing  surface  water 
lunoff  is  maximized- 

M  ill  g^  on  M  ^cEure  7 

Montana  Tunnels  would  bmit  or  restiictmoton^ed  travel  in in^ortantv^Tnter  and 
sumn^r  i"angp;  close  roads  onnnnepropeily  topubhc  access,  close  winter  range  aieas 
to  snowmobile  use,  and  donate  the  imllsti'ucture;  wai^house^  adnnmsti^alion  Kul dings 
and  associated  land  to  tlie  Jeftere  on  Local  Development  Corpoi-aboUi  but^viliilhe 
lequii^menls  of  i^isuig  only  existing  building  sites,  reclaiming  olher  ai^as  to  native 
habitat  andplacinglandinapi-otective  conseivationeasen^nt   This  mitigation  v^ould 
apply  to  all  alteiTiahves  The  cost  of  this  mitigation  measure  is  esbmated  tobelO  6 
milLon 

This  measure  is  needed  to  limit  urqjac Is  to  wildhfe 
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M  iti  g^on  M  ^dEure  8 

MontEu^a  Tunnels  wcAild  docuirent  sites  tiiat  ai^  determii^ed  eligible  forbstmgontl\e 
National  Register  of  Historic  Places  with  photogi^ap lis  forAlteiTialives2  and  3    The  cost 
of  tins  nutLgatLon  ineasmt  is  eslunaled  to  be  t5j1H>0_ 

This  ineasi^ue  is  needed  tollinitin^acls  to  cultural  lesomves  for  Alternatives  2  and3_ 

4.6      Short-Term  Use  Versus  Long-Term  Productivity 

Shoit-teiTm.ises  of  tlie  study  ai^aaie  defined  as  Ihose  occi^imng  di^inngtiie  life  of  tiie 
mute  andtlie  5-}^ai^clcsuie  penod   Shoil-tennuses  ai^  characterised  by  existmg land 
use  of  Ihe  ai^aas  affected  by  tlie  Proposed  Action  and  allematives  Long-term 
productivity  of  tlie  study  ai^a  addi^esses  Ihetinie  penod  after  Ihe  5-year closui^  penod 
Long-leiTnpi-oductLvily  involves  sustaining  tlieiesounzes  m  a  c  onditi on  sufficient  to 
support  long-tennecologicalj  social;  and  economic  liealtli 

All  action  alteinabves  would  manage  I'esouKes  ivithin  requisite  re gulatoiy  standards 
for  au"  quality;  water  quahty,  ci.iltui^alresoiiiTiepiesei'valion^  and  wildlife  management; 
andtlius  v/ouldmamtainlong-teim productivity  as  much  as  possible   Many  of  tlie 
short-teimm^acls  of  all  alternatives  would  cease  after  successful  ieclan\ation  of  the 
irine 

Shoit-teiTn  removal  and  use  of  tlie  oie  ftx^m  the  pit  f  or  all  alternatives  would  eliminate 
its  useforlong-teiTnproduclivily 

Si^uface  disturbai^es  affecting  soils,  vegetatioiii  and  v^dlife  ft"omall  action  alteiTiatives 
would  be  short  teim  except  in  Ihe  pit  ai^awhich  would  not  be  leve^tated   It  would 
take  over  a  century  for  a  pit  lake  to  foimfor  all  alteniatives    Long-leiTi\productivily  of 
soil  and  vegetation  v^oi^ild  be  lestoied  after  i^eclamatioix  even  tliougji  it  v^oi^ild  take 
n^anyyeaiB  to  ledevelop  soil  properties  and  forested  vegetation  communities    lirpacls 
to  ^vildlife  populations;  especially  elk.  may  never  ietun\  to  pie-mine  levels  because  of 
mii\e  distuitances  and  Ihe  cumulative  urq^acls  of  subdivisions  and  vehicle  use  ii\  the 
sun^oundin^  ai^a_ 


^o 


Short-teiTnin^acts  to  water  i^esources  ivouldnot  affectlong-teimproductivity  of  water 
lesources  after  leclanmti  on 

Shoit-teiTnm^acts  to  aquatic  habitat  associated  ^vitlitlie  appropnation  of  50  gpm(0  11 
cfs)to  ?50  gjnn(0  56  cfe}offloivin  Clancy  Creek  at  a  point  of  divereion  downstieam  of 
KadyGulch  would  not  lesult  in long-teiTnm^ acts  to  fislieiies  ai\d  aquatic  lesource 
productivity  ii\  all  alteiTiatives 
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Under  Alternative  2.  placing  1,800  feet  of  Clancy  Citekm  a  pipe  nortluvest  of  the  M-Pit 
would  reduce  Ihe  lon^-temi  productivity  of  tlie  creek   In  addition^  after  mining  ceases^ 
flo^vE  fi^omClaiicy  Cieekivouldbei^isedtofill  IheM-Pitto  Eiccelerate  f  oniialion  of  a  pit 
lake,  affecting  long-term  pi-oductLvily  of  tl^citek   Under  Alten^ative  1;  Claiicy  Cieek 
would  leniaui  in  its  channel,  pi^servm^long-tennpi-oductivily  of  thecitek  Under 
Al tentative  3;  Claiicy  Cieek  would  be  placed  ii\  aconstracted  open-flo^v  chaniiel  tliat 
miinics  Ihe  exisbitgcieek  channel,  letainingtiie  cieek's  long-leiTnpi"oductivily 

Under  Alternative  2j  approximately  3;300  feetof  tlie  existing  Pen  Van  Cieekchanitel 
would  be  covered^vifti  waste  roc ki  and  the  channel  would  be  leabijied;  poten&ally 
advei^y  aftecliitglhelong-teiinproducbvity  of  tlie  cieek   The  nev^  channel  would  be 
itclain^d.  and  eventually  Ihe  Ion ^-teim product vity  of  the  creekwould  be  restored  in 
a  different  location 

Mining  would  advereelyinq^act?  b3  acies  of  ^vetlands  mtlie  short  teim in  Altentatives 
2  aiidS    An  additional  2  13  acres  of  existing  scrLib/shrLib  and  emergent  v^etiaitds 
would  be  distui^bed  in  tl\epi"oposed  mitigation  site  to  achieve  desigjiedmitigalionfor 
AlleniatLve  3    The  total  wetland  distuitaiice  would  be  4  77  acres    Tlie  total  proposed 
mitigation  IS  513  acies_  The  pi"oposed  wetlands  nu  ligation  plan  would  ere  ate  3  0  aci^s 
of  new  wetlands  to  replace  Ihe  2  63  acres  of  wetlands  m^  acted  by  tlie  M-PitMine 
Expansion  for  aii  average  i^placen^nt  ratio  of  1.14  tol    The  ^vetlandsnu ligation  v^ould 
itstoie  Ihe  long-temiproductivity  of  the  wetlands    Alternative  3  ivould  provide 
potential  f or  sonie  additional  ^vetlands  to  leeatablish  along  Ihe  constructed  open-flow 
channel  for  ClancyCreek^  incieasii\glong-teiTi\produclivity  of  wetlands 
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Comparison  of  Alternatives  and  Preferred  Alternative 

5.1     Comparison  of  Alternatives 

Table  5.1-1  si^unmEuizes  important  con^ponents  of  tl^  alteiriatives  and  Ihe  effects  of 
unplementmg  each  EdteiTialive    InfomialionpitsentedmTcble  5.1-1  is  foci^ired  on 
acbvities  aiid  effects  ivhei^  diffei^ent  levels  of  effects  can  be  disluiguished  quanlitatLvely 
or  qualitatively  ainon^  Al  tentative  1  -No  Action  Alteinabve^L-PitX  Alteinalive2  - 
Propcsed  Action  Alternative  [M-Pit^  ai\d  Alternative  3  -  Agency  ModifiedAHentative 

Modifications  to  Alternative  2  listed  in  Section  2  4  ^veremcoiporatedmtlie 
developirent  of  AlteiTiative  3  -Agency Modified  Allentative    lirportaitt project 
coirfioitenls  addressed  inAlleniative  3  (see  Section  2  4)  include: 

■  remiit  Bo  und  ai  y 

■  TuliTLgs  Stoiige  Facility 

■  Wiit#  RockStoi^e  Areif 

■  Rcf  lull  atio  11 

■  Clanc  y  Creek  R#lci  c  atio  11 

*  Topo gr ap hy  After  M uuiLg  and  Reclamation 

*  Geo^heniic  al  Venfic  aho  11  and  W  tt#r  Mo  nitomig  ri^o  granis 

*  S tability RequixenientE  ioi  Claiu y Creek C huinel 

5.3     Preferred  Alternative 

Thei-ules  andregulabonsm-plententingMEPA  ai\dNEPA[AFM  17-4.617  and  40  CFR 
1502  14;  lespectLvely)  lequue  that  tlie  agencies  mdicale  aprefeired  allemative  inlhe 
Draft  EIS,  if  one  has  been  identified   Stating  a  prefei^nce  at  tins  bnteis  notafinal 
decision   The  prefen^d  aHeiTiative  could  change  in  i^sponse  topubLc  comment  on  tl\e 
draft  EI3,  neivinfonnalionliiatbecoires  available,  ornev^  ai^alysis  liiatmigjitbe 
needed  m  prep anngtlie  final  EIS    Tl\epiefeii^d  alternative  at  tins  liineis  Alternative  3 
-  Agency  Modified  Alternative 

5.2.1  Rationale  for  the  Preferred  Aftemative 

AllematLve  3  was  developed  by  the  agencies  to  address  all  issues  raised  diguing  the 
public  sc  oping  pitKiess  and  tcunibgate  to  tiie  extent  pcssible^  tl^cse  environmental 
unpads  identified  in  Chapter  3  of  tins  EIS    Alternative  3  is  tlie  pi^fen^d  alternative 
because  iti^esults  mless  environmental  m^ act  tl\ai\  Allemative  2    Allen\ative  3  also 
lesullE  m  grater  economic  beneftts  than  Alternative  1  because  it  all  o^vs  Montai\a 
T\innels  to  expand  Ihe  existing  mine  pit  to  access  and  mine  additional  oieresoi.m:es_ 
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Pr^ared  Alt^fnative 


TABLE  5Jrl 
Sivriikfl  V  of  1  nviBfis  from  All  Altcfn^  ves 

G?i9^  Irrpad: 

Altan^vel- 

N  a  A  di  ^  A  It^midiTc 

AKcmi^iTcS- 
PnfPDEEd  Adrcn  AlLvrw^^ic 

[M-Flt] 

A  g=ncr  M  odf  led  A  ItcTTHdi  vc 

WiftcEdckSroiai^e  Axets 

423  4a£ies 

^7^1a£iK 

5^_1  aciei 

dd  uics 

4>S.3  aciEE 

£3  3  B£ies 

South  Fond  ud  Tailuiga 
Top 

22.7icrEE 

24.7  acres 

24.7  uies 

259  3  a£i« 

272  0  a£i« 

272  £  aciBS 

Open  Pit 

24S4a£ies 

2S77a£ie3 

2877  «res 

Pit  F#iiiiifiter 

Id  UICS 

11-1  VICE 

342B£ies 

F^ilitie? 

37-0  »rreE 

37-6  irres 

37  4>  a£i^ 

OiavelPit  Ai-ea 

33.1  KIEE 

DO  B£ies 

0  0  vies 

Sd  il  and  Oi  av^l  Sto  ckpi]» 

we  WIEE 

113  3  a£i« 

115  3  vies 

30_?  »ri-eE 

55  S  itieE 

55  Z  acios 

Told  Acres 

l.lfflL5aj:i^: 

I.^SSajzie? 

L4Slacres 

Gecdc^  iniilM  inn-iJs 

Muui^  f  ciiitimi#3  tlu'ougli  200fl    L- 
Pit  iuiii£  (24B  4  vi's^l  TV  afte  ii>ck 
Etdi^  irLa42^?  ajzi'e  w  aste  ii>ck 
ttdiige  UBa  nulled  d  1^  cij  ai  tes 
depo^it^d  ma 2^ 3  vie tuling? 
Etd  i^^  iajzility 

Muung  ccmbmios  tlu'oitgli  2013 
L  ai^i  ^  +1G  ^D )  M-Pit  nuue^  laiger 
(V  as  t#  use  h  Eto  ra^  *ioa  ( +3ti  ^-o  h  and 
lu^if +5  %|  tailnigs  stoi  ag#  f a£  ihty 

SanTie  as  Altemati7e2  e>[cept  ci/ as  te 
lock  vo  lame  Evonld  nuziease  froiu 
the  lullside  laytack 

No  hilbide  la^acki^iuied  to 
lom  ute  Cluu  y  Cieok 

S  anie  as  AltematiTe  1 

A3i^  Q-ajzie  laybvkof  tlu  luUsMo 
noitluves  t  oi  tho  nune  pit  ad]  acent  b 
Clint y  Cieet  (voTild  bo  lequired  to 
loute  thecieekuito  a  tons  tnuzted 
open-fki  ELT  thannoL 
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Pr^ared  Alt^fnative 


TABLE  5Jrl 
Sivriikfl  y  of  1  n^ads  frorn  All  Alton^ves 

Gctiv^  Irrpad: 

AKcmE^ivcS- 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

EtDsk  n  oi  the  L-Fii  h^li^v  alli  uid 
HTcluig  of  lu^tenal  d  nto  iHiiclie? 
ci/cmld  Of  cur  Fo  tentul  fd  r  siudler 
EC  ale  ^bpe  iuluxes  on  pit  h^lui/ alh 
artd  relets e  di  ii>ck  intd  theL-Fit 
EimiUr  tD  tlififuluxes  tliatluTe 

QpeiatKuc. 

SimiUrta  Altemttive  1^  except  thtt 
M-Fil  Mine  E>[p  aiisiDii  ci/onM 
expDse  ci/e  bIxi  loct  witluTL  ?ci  me  oi 
tlie  lugliTV  *n  resultuig  in  1110 1'e 
potential  nrnicir  lugb^  *n  instability 
problenu- 

SimiUrta  Altem&tnre  2^  except  thtt  ^ 
h^her  level  of  blai  hi^  control 
wonM  be  used  to  mmmu^e  potential 
stability  problems  ^vith  tlie  M-Fit 
h^linrall 

The  ClaiuyCicEk  chumfil  would 

not  t*  disturbed 

/q^pioxinittely  1  jQCl  feetof  Clincy 
Creey  c  humel  nc  rthci/est  of  the  M- 
Fit  would  tflextavtted  and 
lemcved    Clanty  Ci'eek  ci/onld  be 
conve^d  in  a  2  CiiUCi-f  od  t  pipe 
ansiind  the  M-Fit 

Fer increased  stability  Clincy Creek 
wonM  be  routed  to  a  ccmstincted 
open-flo  (V  channel  tvluch  would 
leqiui'e  a  3b  Q- vi'e  laybac  k  of  tlie 
lulliile  near  tlie  M-Fit  Apprnpnate 
operational  and  geotechiuc  *1 
meaimes  ^vouM  be  uuplemented  to 
vlueve  ud  maintain  stihility  oi  Ske 
lelocated  Clancy  Creek  channel 

A  maxuLLLiiii  tv  tste  m  ck  s  h>i  ag# 
bxeilift  hfi^tof  50 1^\  ivouM  be 
ufed  dnm^  c  Dnsixntbon  to 

ID^I1>V#  Cd  n^ vtldlL 

A  niaxuiuun  iv  tste  id  ck  s  h>i  age 
Eiretbft  he^itef  150  feet  ivauM  he 
used  dnm^  c  onstinttioiL 

S  ame  as  Altematrre  1 
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Pr^ared  Alt^fnative 


TABLE  5Jrl 
Sivriikfl  y  of  1  n^ads  frorn  All  Alton^ves 

Gctiv^  Irrpad: 

Altardi^iel- 

AKcmE^TcS- 

[M-Fit] 

Alt0n^v&3- 
A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

Soil.Vqd^or^Tid 

Df  soil diuiiig  iimiii^  and  include 
bss  oi  soil  d#veli>piii£rLt  and 
luiizonatKi  iL  toil  #10  tion  fi'diii  tli£ 
diftmb&d  3i^bE  ukd  stocl^ilfs^ 
i^nttici  n  oi  fivd  r&bl£  phytic  d  and 
clienut  al  pm  peitiK^  r&dnttKm  in 
bi£ili>git  b1  ac  hvity  and  change?  m 
notnent  lev#L    Tlie  degi^c  01  l&vel 
Df  uup  bjzH  deteniun^s^  in  p  ai~t  the 
potential  tncf « t  of  I'sclainui^  th& 
Bxets  to  f Di'ested  axets^  giai^land?^ 
bnd  Tvildliio  h&bitat  Ongdir^ 
lof  1  anTL  &tiD  n  has  3  nr  c  e  s  3  fully 
io#3  t&bli^lied  igitstland 
vegetation  cdvei 

S01I  ind  vegetation  imp  lets  TT  Duld 
Ixsmdlai  to  tlio  s  e  desc  nhed  nndoi 
Altenutrrel  but  ivoiild  ^plyto  & 
lugei  ai'e  a  of  diftuxb  ante   Soil 
ci/onld  bo  ?  alv  ^d  fi'oni  ui 
additional  ^41>  acios  foia  totbl 
dittuib ante  of  1,452  2  acioa    Soil 
ci/onld  bo  ledistiibated  0  n  an 
Fidditional  1^1  acios  foia  tottloi 
appn>xiniately'341  iti^eE   Tho 
loveget&bDii  plan  for  AltenutiTe  2 
contains  the  s  anTie  seed  nuxtmos 
and  plant  conmiuiutie?  as 
Altenutrrel 

SmdUrtc  Altenubvo  2^  except  the 
sides  of  tlie  TV  tste  10  ck  3  toi  age  ai'eas 
wonM  bo  regi  aded  witli  tone  *ve 

p&ttein. 

Thfi  ClaiLzyCi-eek  channel  would 
not  Ix  distuibed. 

Clinry  Creek  m  the  vicinity  a  f  thfi 
M-Pil  would  he  ro  uted  in  & 
CDiuhinttiDn  2  iHOCi-iDO  t-lo  i^  p^^ 
md  £ OO-Ido  t  lined  f  humel,  and  & 
ci/etland?  initiation  plan  tv  ould  Ix 

doTvm  tieun  oi  the  M-Fit 

Similirtc  AttEinxtiire  2^  Bxrept 

Cl*nty  Ci^eet  ci/onld  bo  i^outod  in  a 
tons  true  tod  open-fkw  chaiuielthat 
wonM  bo  designed  to  nunuz  the 
exbtuig  sti'e  aiu  c  hannel 
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AKcmE^ncS- 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GcDchvri^rv 

Wifte  lock  and  Die  imii£[i  under 

the  JUtemttive  HL-Fitl  and 
Altenutrre  2  ( M-Fit|  planf  would 
1h1ibv#  tuiululyfrDni  & 
geof li£iuK  al peiipectiTe   Static 
ajzid-tase  »tco  luituig  ( AE  A)  tettuig 
tiiggetta  the  potential  for  »t  id 
^nfiiibon  from  Di'e  and  ci/ a^  te  I'oc  k 
existE  especuHyioi  matenali 
£xr  av  &ted  frDiu  d#p  tfas  lieli>ci/  51QQ 
feet  Thesedatauecoikseiirative  ai 
EliflTvn  by tuietu:  tetta  that 
consistently  fail  tD  pn^dnre  acid 
fi'Ciiii s aniplfs  c ItsEified  ts  acidic 
bai€d  on  AS  A  data  and  ah^tcnyof 
2\)  n/Gus  d  f  lunmig  ivhich  hts  no  t 
pn^duced  acid    Acid  ^nerationis 
lut  predated 

SimiUrta  Altemttive  1  exc epi thit 
as  the  M-Fit  deepens  the  potential 
for  acid  gene r atio il  nuy  nkt rets e 

SmdUrta  Altemttive  2  except tlut 
ei'e  and  ci/ aste  n^c  k  enc  onnteied  tt 
depth  iveiild  be  further  evaluated 
thieugh  an  epentional  geoc  hemic  *1 
veiific  ation  piegnm  tliat  nktludes  t 
mei'e  detailed  s  ampln^  plan  ud 
lonetic  teztnig 

The  L-Fitlali;e  IE  predicted  bluTe 
ekvated  ^ cinceiitnbi>iu  of  m^n^ 
sulfate  and  c  yanide  f 01  iliont  a 
detade  ttterpit  hlhnglHgim   and 
mu^an^se  i^  pieditted  to  exceed 

Waste  leck has  the  pa tenhil te 

TheM-Pitlalceis  piedarted  td  hive 
ekvated  f oncentntiens  of 
c ad nuTuiv  sulfate  ud  cyanide  for 
alxi  ut  t  dec  ade  and  mu^  an^i  e  i5 
predicted  to  exceed  the  SMCL  fei 
atflut  t^vo  centimes 

Same  as  AUemitiTeZ 

S  anie  as  AllenutiTe  1. 

9ime  as  Altemattc^l  except  that  m 
iltenutiTe  w  aste  leckhandhng 
piegnm  ^vd  uld  be  miplemented^  if 
necessary 
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Pn^nsEd  Action  AlLHn«ii\ic 


Albn^v&3- 
A  ?=ncr  M  odf  led  A  ItcTTHdiTE 


Tiling  luTC  the  pDtential  to 
cyinide 


3  flinfi  Af  Alternative  \ 


GcDchari  dry  {CcriJ 


9iinfi  B5  AUBiiitliTe  1^  exc  epi  thit  on 
iltenutn^  tailii^E  iacility c  bsme 

plu  ^vcrnld  be  unplfiiuented  ts 


4I)  Montana Turmels  ci/d u]d  c Diidiu t 
lanetic  Dxil&bDn  tests  to  evaluate 
thfse  p OS  Eible  changes  fortlie 
existuig  taihr^  foi  the  taihngs  ^vith 
M-Fit  Mine  Exp  aiifion  m&teiul 
inrloded^  and  fei  the  taihr^  ci/ith 
M-F±t  «>nibined  witli  ElklioiTi 
OdldfieldEimteiial  Ifthese  tests 
mdir  ate  diffei'entes  in^ni  w  ater 
^henostiypi'edijzted  uitlus  EIS 
iltenutwe  f  appu^  sti  ategiff  fei 
taihi^  ci/onld  be  considered  to  hnut 
e?:^^n  flux  and  nentralce  any 
V  id  ityi'e  suiting  fn>in  a  xid  atio  n 


12)  BEIkhflmaoldfiEld^tnlii^  ne 
ionnd  td  geneiate  vid  ei  pii>duce 
ekv  ate d  metals  ce  ncenti  ations^ 
Mont  ani  Tunnels  iveuld  either 
lefuse  te  null  EMiom  Go  Idhelds  ei'e 
ei  would  CO  nstiiic  t  a  sep  arate 
tailings  sto  rage  iacihty  to  segi'eg^ 
the  tailnigs  ±n>m  inatenal  ni  tlie 
existuigtailir^  steiage  facility  Th£ 
nerv  f  vility  ci/o  uld  have  to  be 
uuty^ed  and  appn^ ved  in  uu  tlier 
envm^nmentil  anal^is 
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Sivriikfl  y  of  1  iT^ads  frorn  All  Alton^ves 

Gctiv^  Irrpad: 

N  o/L  ^  ^  A  It^midiTc 
fl--Pil> 

[M-Fit] 

Albn^w3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GroifidwdB~ 

C^m  undnr  ater  wDuM  fl^winta  the 
L-Fit  fo  r  aliiifla  t  tivD  centiuiet,  and 
ci/cmld  ci^it#  &  po  tt-nuiuiig  pit  Ills 
alwut  1 300  ieet  deep(L-Pit  l&iK 
eqiulibmani  tiui ac  e  at  ^^10  feet 
nuDUi  thepitlK>tt4nnat4250fMtl 
Th&  L-Pit  ivoiiM  not^cinqiletelyfill 
Seep^e  f  nun  th&  L-Pit  |7  gjini] 
ci/cmld  ev#ntiult^i'echaige 
gji^o  imdtv  atei  ni  tlie  Spiiiig  Ci^eeh 
draiTL^e 

dm  uiidEV  ater  WDuld  fl^winto  the 
M-Fitfoi  ihonth^D  ceiihuie?^  aiid 
ci/cmld  cieate  a  po  ^t-muiiiig  pit  lilre 
alw  ut  1 575  fcet  deep  { M-TU  lake 
e^iuhbiiiiiii  tiui ac  e  at  ^025  feet 
nunui  tliepitbetteiiiat40WfE€tJ 
The  M-Pit  would  net  co  njletely 
fill  Saepagefi-omtlieM-PitCat 
le*st  JiriJ  gpmj  Tveuld  Eventually 
lef  hai^  gi'onndw  ater  ui  ^hE  Spinig 
Creek  dxunage 

SmdUrto  Altenubve  2^  except  that 
^eep^e  fn>in  the  M-Fit  te 
groindw  atei  in  tlie  Spiing  Ci^eet 
dianuge  Tveuld  he  less  because  thei'e 
wouU  bene  tuif ace ci/ atei  mfloiv  to 
the  iiune  pit  fiisni  Clanty  Creek 

After  nuimg  te  ate E  nuioffftisiu 
tlie  I'eclauiied  tuluigt  smf  ajze  utd 
tailiTig?  Etd  rage  iacihty 3€€p  age 
ci/cmld  be  routed  to  thep^KDlation 
poiid  ^i^e  ated  ui  tlie  i^eclamied  south 
poiid^  and  th&ii  infiltrated  to 
gji^o  imdtv  atei  m  tlie  Spiing  Ci^eeh 
draiTLL^ 

After  nuiurg  te  ate E  nuioffftisni 
tlie  I'eclanued  t  ufaugt  ^nif  ace 
ci/onld  be  i-outed  to  the  M-Fit 
TriIttw;  tto  r^e  iajzihty  seep  age 

Altenutrrel 

^anTie  as  Alteiiuti7e2  exc  ept  if  tliei'e 
ue  elevated  concentrations  of  nietals 
ei  f  yuule  in  tlie  tuhngs  ^toiage 
iacility 4eep  age  ^eep  *ge  iv  ould  t* 
muuged  0 1  tieated  until  it  c  an  Ix 
diEchaiged  to  the  peirolatienpond 
ts  in  Ahem ati vet  1  and  2 

Seep^e  troiu  th&  ci/  ai  te  I'oc  k 
Etor^e  uoa  ci/cmld  uiMti  ata  to  tlie 
Spiirg  Creek  druiiage 

S  anie  as  AltenutiTe  1 

S  anTie  as  Altematrre  1 

The  CO  iiEentratiAiks  oi  sulfite^  udiu 
artd  luaiigaiieze  iil  gromidw  atei 
doTvngi  adienl  o  f  tlie  iiurf  facilities 
Evanld  temponnly  inciE  ase 

The  CO  nEentratuns  oi  sulfite^  in^n, 
and  manganese  iil  gi'onndw  ater 
doTvi^  adient  o  f  tlie  iiune  f  acOibes 
ci/onld  teiuponnly  uicie  ase  mei'e 
tlian  Alternative  1 

Same  as  AlkmitiveZ 
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Gctiv^  Irrpad: 

Altardivel- 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GrciuidwdB- 1£  (rij 

Thfi  ClflJicyCreek  flUuvioRi  aid 

/q^pn? xim tie ly  1^00  linear  feet  of 
BUmaiiiti  ud  Bqmfer  associated 
ci/ith  Cluu  y  Creokoii  the  rtoiih^vest 
Eide  d  f  the  miTto  pit  WDuM  Ix 
exrav&ted  ud  removed. 

Same  as  AlkmilireZ 

No  operitk  lul  VEiibr  atu  n 
piDgiBTiTL  oi  L  -Fit  lilnf  TV  iler  qnflAty 

Di  ^&&pige  ±n>iii  th&  tailir^  ^kn^ 
f acility  wciTiU  be  in^kniEiLt^ 

Sfline  as  AUeiiutiTe  1  fa r the  M-FiL 

An  Dperatuiiul  venfir  tticm  piDgrim 
wcmM  be  irt^ leniented  to  veiify 
es  tuiTAtes  of  M-Fit  lake  IV  atei  qulity 
and  seep  age  fi'dm  tlie  tulingt  s  toi  age 
facility  nude  m  tins  EIS    Tlie 
operaticmal  venfic  itiDii  piogrun 
wonld  uijzliide  quarteily 
measmeitieiit  of  fUnv  fioiu  the 
frmlTTw^  std  r^e  iacility c  Dtnbmed 

drams  aiid  £1dtv  uito  the  muie  pit 
Fbw  aiid  ci/atei  quality d^a  tvoiiM 
iHfDitipaied  to  model  piedic  tiDiis 
presented  m  this  EI3  to  verify  mod  el 
lesnlb  ud  scieeniDi  field 

pxedich^ns  bynuire  tliaii'^G  peKeiit 
The  models  ci/onld  be  c  ahbnted 
nsir^  opei  ational  d  ata.  ThE 
f  ahbra ted  models  ci/o  uld  be  I'enuu 
ud,  if  necessuy  pit  ci/ateioi 
tailn^  sto  r^e  iacihty le  aclute 
wonld  be  manned  oi  treated  ts 
ippiopnate 
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Gctiv^  Irrpad: 

N  a  A  di  ^  A  It^midiTc 

AKcmE^TcS- 

[M-Fit] 

Albn^v&3- 
A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

SiffaEWdB- 

Thfi  Clfljicy  Creek  cluiiiifil  ^vd  uM 
lut  Ix  dishubed  uid  ihB  cuii'eiit 

not  beallBied 

/^pii> xim ate ly  1^00  feet  of  Clancy 
Creek  c  humel  nc  iflui/est  of  the  M- 
FitwDuId  lxe>:cav&ted  and 
lemcved    Clanty  Ci'eek  ci/onld  be 
conveyed  in  a  combined  Z^OO-foot 
pi^E  and  dOO-ioet  Imed  channel 
Tteai  flie  mine  pit 

SmdUrta  Altem&twe  2^  except  that 
Cluiry  Ci'eek  ci/onld  be  I'Duted  ta  a 
constructed  open-Oe^v  channel 
tiomid  the  uDithives  t  side  of  the 

M-FitMnie  E>[pansion  Tim 
constructed  chaiuiel ^vd uld  be 

sti'e  am  c  hunel 

Dnmig  a  perctiffiiE^  ^0  gpni^D  11 
ch)tD  25D  5|3m(0  50  cfa  >of  flow 
ci/onldbfr  ^ppropnated  fl'omClaiijzy 
Creek  at  a  p{>uit  of  div#i3H>rL 
dDTvnsti'e  ariTL  oi  Ktdy  Gnkh  Up  tD 
IflOO  sjim12  2  cfEl^vonldbe 
tppiDpnated  fi'oiu  Spiing  Creek 

3  ame  as  AltematiTe  1 

S  ame  as  Altematn^  1 

The  Fen  Van  Ci-eek  chaimel  has 
teen  peiTturted  loi  d Wei's »  n  but 
would  iiDt  be  distnitied  iii  the  L-Fit 
plui 

j=qHpio?ainately3aCICI  feetef  flie 
existmg  ephemeral  Pen  Van  Cieek 
channel  ci/onld  be  cevei^ed  wifli 
cij  as  te  n^c  k  and  flie  channel  wouU 
iHie  aligned 

S  ame  as  Altematrre  2 

After  imiur^  ^e  as es  fleci/s  frcmi 
Clanty  Ci^eek  (voTild  110 1  be  used  to 
filltheL-Pitto  accelerate  pit  l*lE 

fllllTMl- 

After  niniing  ce  as es  fleci/s  frcrni 
Clancy  Ci'eek  ci/onld  be  used  to  fill 
flieM-Fitto  accekiatepitlak^ 

flUlTMl- 

After  nuiung  ce  ases^  fb  ci/s  fl'om 
Cl*ncy  Ci^eet  (vonld  uflt  be  used  to 
fiUtluM-Fittci  accelerate  pit  lalx 
filhig 

The  cd  luzeiiti  ation  of  sulfate  in 
S p ling  Creek  TO  DuM  ten^Diaiily 
nktietse 

The  CO  ncenti  ation  of  snlf  ate  in 

S p ling  Creek  TV  ould  ten^ oiaiily 
mri'etse  moie  flian  Alteixiatwe  1 

S  ame  as  Allematrre  2 
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Altan^vel- 

N  o/L  di  ^  A  It^midiTc 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcrrudiTE 

W^avk 

Th&iE  u^iiD  duHt  iD^  aciE  ts 

ci/etlaiids 

Miiui^  nronld  imp  ut  2  03  a^ies  of 
ci/etlaiids    An  Bdditi£iiul  2 13  bjzres 
Df  exiftuig  scrub/^hmt  ud 
eiueig#iit  ^v^tlands  ^vduMbe 
diftuxbed  uith&  propoted 

imttgitun  T lie  total  ci/etlaiid 
dittuibaitfeis  4.77  ajzrcB    Thetatfll 
pii>pci  ted  iiugnbDn  £  ^13  aci^. 

The  pi'Cip{>sed  wetlaruiE  nut^atKUL 
pluL  ^vd  uM  c  re^  3  0  aciES  of  neci/ 
ci/etlaiids  to  I'eplve  the  2  03  vi'et  of 
ci/etlaiids  m^if  ted  Iny  the  M-Fit 
Muie  E^  uuK  n  foi  an  Bveiag# 
replif  emont  r&tio  of  1 14t4>1- 

SimiUrta  Altem&hve  2^  Bxrept  theie 
is  po  tential  foi  ^Ditie  addiboiibl 
wetlands  tD  reos  t&bhih  Bl^ng  the 
fomtnuzted  open-flo^v  channel  far 
Cl*ntyCi-eeh 
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Gctiv^  Irrpad: 

Altan^vel- 

N  o/L  ^  ^  A  It^midiTc 

AKcmE^EvcS- 
Pn^nsEd  Action  AH:bt^\ic 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

WildTv 

EffeciE  r»ultii^ fL'oniillei^ 
lutitiH  ( L-Fit  TV  tste  Id  ck  3  toi  age 
Bxets^  tailm^  tto  iFLge  iacility} 
nktludir^  r^lunnfid  ?ites  ivould 
pemst  Miiui^lusdestii>^d  pi'e- 
mnuiig  ^v]ldlii#  hititat   Sonv 
irinuh  seeiiTLki  have  li&bihuteii  to 
nuDe-iolated  BjztrTity  The  quality 
Dt  ^vildliie  cd vei  iiL  retlunrtfid  landt 
hu  been  bivei'ed  due  id  rediiced 
anrtOTUiir  oi^luTibt  and  comfei^ 
Soiue  uunial^  liDwevei^  may 
iHiififit  fi'dni  tli£  ULZi'c  ased  vi'eage 
Dt  gnsEland  foi  agn^  habitat 

SimiUrto  Altemttive  1^  except 
additional  mqi  a^tE  ci/ouldbe 
additive  to  those  that  hav#  already 
Dctiui'ed   Irc^vts  piiuiaiily wouli 
Ix  tdditiDnal  ki  ss  Df  TviMhio  habitat 
mi>s  Uy  thiough  e>[p  ausiDii  of  tlie 
rcmie  pit  and  ci/ asto  roc  k  sto  rage 
areas  and  i^£  hubanc  e  of 
ntlauTLfid  IV  as  te  I'Of  k  stoi  ago  acres 

Siine  as  Alternative  2.  exc  ept  thii 

inqio  rtaiit  ci/uiter  and  siuiunoi 
ru^s  would  b&  iHiiehcial  ^  deer 
ukd  elk.  and  donatuig  the  nulX 
w  ai^ehouse,  olhce  buildings, 
UhonlDiy  and  tivD  outside  stortgo 
huildings  to  Sko  Jeffoison  Loc  al 
Development  Co  ipoi  atio  n  bat  Tvith 
the  I'eqmi'ement  o  f  nsmg  only 
oxistmg  buildmg  sitK  and 
IK  laimn^  0  tlier  ai'e  as  would  result 
in  Iks  mqi  ac  t  to  ci/ildhfe 

TDtilaxetdiihubed  isll9?^  uics 

TDtilaxetdishubed  is  1.432  2  acres 

Totil  area  disturbed  isl.4B?l  acres 

Fi  d-boi  EX  End  Acpjidi  ex 

Sliflit-temn  innp  Bizt  to  a(|uatic  habittt 
associated  ci/itli  ^pii>pnaticin of  ^0 
gpnUDllcfElto  250gpm|D  5ti  cfs) 
of  flo  cij  iiL  Clartty  Creek  at  &  point  oi 
diveiTio  n  dowiitti^e  aiu  of  Kady 
Gulch     No  ki n^t&ini  m^ v^  to 
hslienes  aiid  t^uatiz  resources 

S  aiiie  as  MtematiTe  1 

S  anTie  as  Atemative  1 
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Gctiv^  Irrpad: 

N  a  A  di  ^  A  It^midiTc 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

Fidim^aiil  Aqu^cs  1C  (rij 

ci/cmld  iiDt  be  intuited 

^^pio xim tie ly  1^00  feet  of  Cluuy 
Cr&ok  f  htrmel  ud  associated 
aquatK  habitat  noiihive^t  oi  the  M- 
Fit  would  lxo>:f  avit&d  and 
lomoved    Tli£  chaiuiel  tvoiiM  be 
leplif  ed  Tvith  a  f  ombiTAbDn  2,CiCiCi- 
bot-long  Id-mc  h- diameter  pipe 
artd  CiCiCi-iDO  t  lined  fliarmel  Thoi'e 
ci/onld  be  bs^  of  fonnectiomvith 
^ti'e  aiu  habitat  iil  Clancy  Ci'eek 
up^ti'e  ani  o  f  the  iiiine  pit  diTeiiion 

Cbnry  Creek  nronld  be  muted  to  a 
fomtructed  opon-Ooiv  channel  so  on 
iftei  tommencmg  tlie  M-Fit  Mme 
EKpansiDiiuid  habits  tv  onld  lom am 
connected   Tlie  I'e? te led  c humel 
tioa  1V0  uld  be  folic  ed  to  disc  om  age 
liTetto  ck  gi  azir^  ukd  0  thei  humm 
valued  channel d  15 tnihancez  nLoi'doi 
tD  preserve  habitat  in  the  ki  r^temi 
Tl^  Mo  nt  an  a  Tunnels  diveiYion 
stiiic  ture  on  Clanty  Ci^eek  tvo  uld  be 
onhanced  to  ensme  it  mmuui  a 
haiTiei  to  fish  migntiDn  ni  tlie 
future 

Nd  bs^  c  f  lubititr  the  flew  lE^iiTie 
HL  Claiiizy  Ci^eeh  chaiuiel  wo  uM  iid  t 
iltei^. 

A  poitson  0  f  Cluvy  Creek  Evonld 
1h  dwelled  mto  the  M-Fit  There 
ci/onld  be  tlie  b  t?  of  avulabb 
hilntat  diunig  and  after  nune 
Dpei  ations  fio  itl  an  Uteied  fbw 
logrnie  m  Clancy  Creek 

Only  flood  evonts  gi«ter  than  the  1 
in  20  ye  ax  lehini  poiiod  24  horn 
stoim  event  ci/onld  be  divoi~ted  to  the 
M-Fit  Nobss  of  habit^mCbnty 
Creek  15  anticipated. 

Sod  ccdin^rri  cs 

LD31  of  ip Ti rc jaiuFitely ISO  iull tmie 
pts  and  35  p&rtnmE  plre  m^OOfl 

Econonuc  iHiiehtr  of  the  nune 
extended  4.^  yeu5  to  201^ 

S  ame  a5  Altematrre  2 

Lds^  0  f  ibont  3^  ^  iiuUiDii  iiL  Bmnul 
cij  ag#  iTuzome  lIxi ve  f  omLty  Bvei  age 
cij  ag#^  ui  200^    Lo^t  of  teco  itduy 
IxiikfLiE  to  be  al  buEinfSEe?  iiL  2DD[^ 

Lo34  0  f  fibs,  uico  me  andaecondaiy 
iHiiehts  mentioned  m  Altoniative  1 
ci/onld  Of  CUT  in  2013  nthertlian 
200? 

S  ame  a5  Altemature  2 
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Pr^ared  Alt^fnative 


TAELEBJrl 
Sivriikfl  y  of  1  iT^ads  frorn  All  Alton^ves 

Gctiv^  Irrpad: 

Alt0n^w3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

In  2C]a?^  If]  Es  Df  imne-^iifinlBii  t^x 

AlnntH  ^  imlliDn  nwiE  in  ttxH 
itvenues  ivoiild  te  gen&i  at€d 
tlmsugh  2013  tonqi  ai^ed  to 
Mtematrrel 

Sfliofi  fls  J^UBini±i?eZ 

AddibDnal metali  wo iiM  notice 
extr&jztEd  fi-o  m  tlie  nmie  after  2009 

^dib^nal  metali  ii^oiiMl^e 
£xtr&j:t€d  fi^o  m  tlie  nmie  unbl  2013 

S  anie  as  Altematrre  2 

Fci  fld  nuintenfliLze  ud  reti'SLticin 
co^is  ci/d  uM  eiid  iiL  200[^ 

Fo  ad  maintenaiLze  uid  r»i'e&tion 
co^is  (vouU  be  slightly  tflglier  than 

S  anie  as  Altematrre  2 

Culturd  Reszurss 

Eigjht  piETia  ufly  dof  uinfinled 
histciiic  *1  iiumi^  3it»  have  all's  ady 
tflen  i^eco  rded  aiid  roilijatfid 
tlirough  plio  tagraptflc 
doc  lUTfntitiDiL 

Three  sites  f  241F1S26.  ZflTlBZS,  ud 
24J71S24|have  been  detemmied 
"ra>tel^ibl€  ior  hstuig  on  the 
Natio  nU  Ffgiftei  of  His  toiic  Flbjzes 
and  ivonid  no  t  be  adveiFely 
affec  ted  by  nuDO  opei  ations    Sit# 
241Flfl25  h&E  teendeteniiinfid 
^^el^ible" 

Saiofi  as  AltanibEZ 

Notes 

Conl     =  Contimied 
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Chapter  6  Consultatian  and  Coordination 

Consultation  and  CoordinatiOTi 

MEPA  and  NEPA  require  DEQ  and  ELM  to  consult  ^vilhloc air  federal,  and  state 
agencies  about  the  Proposed  Action  di^inng project  scoping   The  agencies  consulted 
with  otherfederal  and  state  agei^ies  including  the  US  Envii^oninentalPro|eclion 
Agency,  IheUS  Foi^estSei-vice,  ai\dFWP;  local  govemmenlr  mcludnigjeftereon 
County,  and^viftiuidividuals  and  non-goveinment  stakeholder  including tliejeftere on 
Local  Development  Coip or atioii;  inuie  enqjloyees,  andtl\e  gpiiei-al  pubhc    Agei"LCies 
with  review  orpeiTmt  autlionty  on  tl\e  Montana  Tunnels  project  are  idenlified  on  Table 
1.5-1   The  consultalionpi"oces3  took  place  di.inngscopu\g  and  follow-up  discussions 
Interested  individuals  aiid  oi"ganizalions,  affected  federal,  state,  and  local  agei"LCies  v^ere 
invited  to  submit  coinmenls  to  DEQ  andBLM    Commenls  v^ere  itceivedm  wnbiigand 
veitally  atthe  scopingmeetQ\gonJai"Luary6j2005  and  over  the  telephoi\e 

Formal  and  IfffprmaT  Consultation  and  Coordination 

The  Coi^s  of  EnguieeiB  agj^eed  to  be  acooperaluig  ageiicy  for  tins  EIS  ii\  a  letter  from 
JeanCantrtoJohnSchaeferof  Iv1ontai-LaTi.innels,  dated  Novemier  30,  2004    TheCoi^s 
of  EngjiieeiB  has  participated  mEIS  pi^ai-alionmeelin^  on  several  cccasions 
Bnefingp  and  other  fom"e  of  collaboration  have  occuii^d^vitl\tl\e  otl\er  agei\cies  who 
have  stayed  involved  throu^outtlie  pixKzess    For  example.  DEQ  and  BLM  met  wilii 
MikeKom^GayleJoslin,  and  Ron  Spoon  of  FWP  on  May  26,  2005,  to  discuss  FWP 
conceiTE  about  the  pi"0]ect  ai\d  possible  nuligalions 

In  Fall  of  2007tl"Le  a^ncies  discussed  Ihe  propcsedpi-ojectv^th  otl\erbui^aus  and 
divisions  at  Montai\a  DEQ  such  as  Ihe  Envii-onniental  ManagenKntBi^ireau,  the 
IndusQial  and  Energy  Minerals  Bureau^  andtlie  Remediation  Division  to  identify 
cumulative  impact  coiicems    The  agencies  also  contacted  the  Jeffeis on  Couiity  Planning 
Depaitrrent;  FWP,  aiidthe  US  Foitst  Service  offtces  for  cumulative  impacts  anal}:5is 
These  discussions  are  outlined  in  the  cumulative  ef^ls  anal^isis  u\  Chapter  4 

Public  Scopiim 

DEQ  publisl\ed  a  legal  notice  ii\  local  i\ewspapere  and  issued  a  press  i^leaseii^ 
September2004  when  the  apphca&onwas  itceived   Ane^vs  itlease  annouiicing  tiie 
propct  and  Ihe  sc  oping  meebiig  was  publisl\ed  on  December  15^  2004    DEQ  andBLM 
held  tiie  scopingmeeliiigonjaiiuary  b,  2005,  m  Clancy.  Montaiia   The  nieetingivas 
organised  to  include  pi^sentations  by  mine  aiid  agency  i^presentatives    Pailicipanis 
"wei^  also  given  tl\e  oppoitunilytomeetoiie-on-oiie  v^tliDEQ  ai\dBLM 
itpresentatLves  to  ask  questions    The  scoping  process  is  discussed  in  section!  6    About 
100  people  attended  the  scopmgnwetm^  mostly  minei^  aiid  vendoiB_ 
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Chapter  6  Consultatian  and  Coordination 

A  Notice  of  Intent  to  piepEuethe  draft  EI5  was  published  m  the  Federal  Pegjsler  on 
Febi'uaiy22j  2005    The  Notice  of  hitent  asked  that  scoping comntents  be  sent  to  BLM 
and  DEQ  by  Man:h  24^  2003 

hi  total  7b  letteiB  and  emails  ^veie  received  duiiiigsc oping fromtlte  gpnei-al  public,  and 
fi"tnn  federal  ?a\d  state  government  agpiicies  uicludnig  EPA  and  FWP    The  ni^oiity  of 
thei:onin"tents  from  the  general  public  weie  ft-tunmine  eniployeea.  mineconti^actoKj 
aiid  vendoiB  who  noted  Iheposilive  economic  inq^acls  of  miningm  general^  and 
specifically  of  the  pi"oposedpropct   The  pnmary  issues  of  concern  identified  dming 
scoping  are  discussed  m  Section  1  7 
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Chapter? 


Li^  of  Preperets 


List  of  Preparers 


DeDcTtm^nt  of  Environmental  QuaJitv 

Jeff  Bleiid 

SofiDccoiicinuc^ 

B  S  Ecdhdiuke 

M  S  Eccnunurz 

PhD  A^iuziiltui al  Eco DD iiUiza 

JaitifiE  C  BEtro 

G«i  cheroistry 

B  S  Chfiiimhy 

M_S_  PtysLzUClifirabtiy 

Ph.  D_  Geoc  h&mistry 

Mlll£  El^UtHllllg 

B_S  G«>lcigy 

BS  Civil/ E lAQJci mue nt al  Ei^iUie&iiiig 

MS  Ocoki gjK al Eiigmeeiu^ 

Pro  feEsio  nil  Eii^ieer 

G«i  r^  FuiTusa 

G«i  cheroistiy  H^ii>bgy 

B  S  Geology 
MS   Geol&KY 

Gie^HiIbteii 

EIS  Fnipct  Cdoidnutcir 

B.S  .M.S  Ru^eMin^mfinl 
B-S  WiMliie  Emloj^ 

Wajme  JepEon 

Hyriroge{>lcigy 

B  3  Earth Sci&ii£« 
MS  Geol&KV 

Waixen  MtCiillflugh 

EIS  Efivifiivei  Editor 

B.A  Aiitliii>pDlo  gj 
M.S.  GulDgiy 

F  atn£kFluit«ibei^ 

Sdfls.  Vegetatuiv  Wildlife. 
I^re&bDiU  Afstlifituzs.EIS 
Ee?ifiiver 

B.5  Agiinsltiual  Srieive/F«iMtiDn  Are  a 

Man^eiiient 

M.S  EaiigE  Sci&iij:#/ F£c lain atiDn  F^ eve  h 

BLM 

ScotynnklnL 

WOdhfe 

B.5  Wildliie  Eulogy 
B.A.  ZoDlflSiy 

Ja  an  Gilxlmflii 

Gwbgy 

B  S  Gwlogy 
MS  Geol&KV 

CaiiifiKkly 

CultuTfll  Fesanites 

B.A  English 

M  A  Antlinspol&sy 

SarahLiMaiT 

Wildlife 

BS    Fiih and WiMliie EuLiKV 

Fki  ^  Tlioiupson 

Ru^e  and  Fip  anan  Htbitat 

B.S  Ran^  Maiia^nient  Htbit^ 

Dcvid  IViIhuus 

G«ibgy  Geocheiiiistiy 

B  S  Ge{>logy 
M.S.  Petolfigy 

Corpse*  Enoneers 

Je  ail  Raiiier 

W«tliiidE.5ectk>n4£]4 

B.S  Geogr^hy 
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List  of  Pr€|>arcr5 


TdraTediEMInc 

DuiBuffBlD 

C^m undnr iter  SmfueW&tEr 

B_S  Biolffgy 

Luid  L  D  aehn 

Public  F^l&bDiis 

B  S  Joiuiialisni 

Alire  Di^ai 

Word  FiiscesEuiK 

Hi^h  Jclio  [>1  Diploma 

Juu  Dusiin 

Graphics 

B  AFoi-estiy 

B-S  Wildlife  Emloj^ 

Minaiii  Hfljzlnfr 

Air  Quality 

B  A  Mathematuzs 

MS  Ci?iluid  Enviroiini&ntalEngjiiieeiii^ 

Ed  Mfldc] 

DfttbHC.  GI9 

B-S  Bio  b^y  ud  Oc#aiio^aphy 

Kithu  F0OS 

Engjinfierii^ 

B_S  Cheiuu:  al  Enguieeiiiig 
Fiofes^ionil  Eu^ieer 

G*iy5timu 

EngjUiEem^ 

BS  EiigioE€iirLg Fh^ic E 
M.S.  Cinl  Ei^ULeeiiiig 
Fro  feEEio  nU  EiijtjUifier 

AlicitSlukiEy 

EIS  Muu^er 

B-AEngliEh 
M_S_  Gcolo^ 

J  Edw  ard  Smtni^g 

Vegetthon,  EfirlariTLtbDn, 
Wetland? 

B  S  Range  Ecol&gy 

M  S.  Luid  F^lubilitation 

Fh.D_S[silScienj:e 

Enviromin,  Inc 

Li^iBitliEllKuk 

Geochernbtry 

B  A  Geoli>gy  Eninn>iini£iit*l  Science 
M.S.  Geof  lienui  try 

TGlraTedi-Mscim 

FkIi  DoiubrDTiikL 

Geo  tecluuj:  al  ErLguieemig 

BS  E  ngnue  ling  Geo  legy 

MS  Erguieeiing  Gee  logy  Eotk 

Metlianitz 

AIUnKoik 

I^ck  Mecliaiut?  Geobgy 

B  S  Gee  logy  Igneous  Fetio  bgy 
MS  GeolesY 

5haii£  M^lyih 

Gflotlieroistiy 

B_S  Biolegy 

M.S.  Ltnd  Fflubilitation 

F€Jd»  Corsultinq 

H.  Petei  F#^lfiy 

WildHfe 

B  3  Fish  and  WiUliie  Management 

M  S    ZDolegy 

Fh-D  Envuoiuuental  and  Fo  rest  Eie logy 

Cultural  ResDurceCors 

ultinq  Service 

Janer*  C  ay^vood 

Cultui  al  Eeso  ujces 

BS  Antluo t:o logy 
M  A  Antluopojigy 

BiqSky  Acoustics 

Noise 

ES  Met  htmz  al  Engineering 
M.S.  Met  huuc  al  En^jineem^ 
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Chapters  Glossary  cfid Acronym  List 

Glossary 


Add  oraddity:  Ai\  acid  is  asubstEmce  Ihatproduires  hydrogen  ions  (H+l  in  water 

tl\erebyreducin^tl\epH  of  water  to  a  valuebeloiv  7   Acidity  is  the  quaLly";  state^ 
or  deej^ee  of  being  acid_ 

Add  bcGe potential:  The  n^asme  of  a neulraliaingmateilal  the oietii: ally  available  to 
iieutL-alise  potential  acid  gei"Lei"aled  by  oie  onvaste  reck 

Aerobic  In  the  presence  of  oxygpn 

Alcdcite:  A  u^aritic  i-ocktliat  contains  less  liian^pen:ent  of  dark-colored  miner als _ 

AlkcJinity    Tl^emsasureirent  of  conslituenis  m  a  ivater  supply  which  deleiTmi^e 
alkalnie  condilions-Tlie  alkalinity  of  water  is  aineasui^  of  incapacity  to 
i\eutL"alise  acids. 

Alluvium    SedmieniB  depcBitedbyercsional  prccesses.  i^isuallyby  sti^ams 

Andesitic  Atemi  applied  to  dai^knTolored.  firLe-gr?i^iT£d^>^i'Lisiverock 

Aplite  Aligjit-coloredigieous  reck  characterised  by  afine-gi"aii\edteKtLu^_ 

Aquif?:  A  gpologjc  forniationtl^at^vill  yield  water  to  a  well  iii  sufficient  quantilies  to 
n\ake  tl\e  pi"oductLon  of  walerh-omlhis  foimation  feasible  f or beiieficial  user 
peimsable  layeis  of  undergi'ound  rock  orsand  Ihathold  ortL^ansmt 
g^^uiidwalerbeloivthe  water  table 

Att^nu^on:  A  deciease  in  concentration  due  to  phj^ical;  chemical;  orbiolo^al 
interactions 

B 

BaSoJt  A  dai^kgi^y  to  black  dense  tofine-gi^ainedigieous  reck  that  consists  of 
plagjcclase;  augile;  aiid  magi^tite 

Bas^iow.  Gi"oundwaterflowto  asmface  water  body 

Easirr  An  aquifer  or  aquifer  system  whose  boundaries  are  defined  by  suif  ace-water 
divideSj  topog3^apl"QC  bamere;  oraslructui-albasm  and  111  winch  the  aquifeis 
isolated  from  adjacent  aqiufeis    Orihe  area  di^ainedby  stLeam  ornverandits 
hibutaiies 

BGdrod?:  Consohdatedrockatorbeiieatl^tl^eeardVs  si^uface 
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Bend^idcJ  use  Desirable  uses  tliat  water  qiiaLty  should  supptnl  Beneficial  i.i5€3 

include  dunking  v^ater supply,  pnnnary  contact itcreation [such ass wimming;]^ 
ai\d  aquatic  life  support  Each  dfsi^iated  use  has  a  unique  set  of  water  quality 
i^qiui-einenlr  or  criteria  that  must  be  met  for  tl\e  use  tobesuppoi1ed_ 

Bentonite:  Anatui-ally  occuinngclay-liiE  substaiice  fomiedfi^omthe  decouq^osingof 

volcanic  ash   Bentorate  swells  gr^aliy  m  die  pi^eseiKe  of  water  and  when 
airtended^vitlt  soil  reduces  peime ability 

Berm:  Ahon^ontal^  eailhenslructuit.  often conslruc led  on  exposed  slopes^  ivhich 
incieases  slope  stability^  ledirects  tlie  flow  of  water  or  olher  nialenalS;  or 
provides  aplaceforslouijiingmalenaltocollect- 

Bioacajmul^or:  General  leiTn  descnbmg  a  process  by  winch  clieimcals  aie  taken  up 
by  an  oi"ganismeilher  duecdy  ft"on"Le>YCBure  to  acontaininated  medium  or  by 
consumption  of  foodcontamingtlie  clieimcal 

Biooincailr^on:  Api-ocess  bywhichtheieis  a  net  accumulation  of  achenucal 
diiecdyfiT3mane>Yosure  n"tediuminto  an  organisnt 

Biorna^ific^on:  Result  of  the  process  of  bio  accumulation  and  biolransfer  by  which 
bssue  concentrations  of  cliemicalsm  organisms  at  one  Iroplnc  level  exceed  tissue 
ccmcenh-abonsui  organisms  at  tl\e  next  lower  ti^ophic  level  m  a  food  chain. 

Biotite  Biotite  is  acommonmmeralivithuitlie  imca  gi'oup,  ^vltlithe  ^pro>amate 
chemical  formula  K^MgFe)-^^^TO]t,(OH)2 

Bould^Bdholith:  A  huge  gi^anite  formation  ftiatslretches  ft^omsoufti  of  Helena  to 
nordi  of  Dillon   The  Batholitlw^as  shaped  by  magmas  shoved  upivards  by 
volcanic  erLiptions  about  70  to  EO  million  ye  ai^  ago   Then,  gi^amte  [quaife 
monzonitejv^as  pushed  to  wiftun  afe^vnules  of  die  si^uf  ace  before  rapid  cooling 
stopped  it  and  caused  ci"acks  andfissuies  to  cccur   Into  dtese  cracks  floived 
mu\ei"absed  solutions;  most  likely  ft"omdte  molten  magma  below^  contaunng 
copper,  gold,  silver  aiid  otl\ernov^  pi^ecious  metals 

Brecda:  Arockcon^osed  of  ai\gular  ft^agnenls  of  rocks  ormii\ei"als  inamatilx.  that  is 
acententu^gmatenal.  and  which  may  be  similar  ordiffeientmconqDosilionto 
tl\e  fragnients 

Bullion:  Refined  gold  orsdver.  i^incomed,  mthe  shape  of  bai^;  ingoS,  orcon^arable 
n^asses. 

ButteQu^rtzMonzonite:  Granite 
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Buttress  A  body  of  mateiial  placed  agaiiist  a  section  of  Ihe  tailings  stoi-agp  aieato 
pievent  wall  failure 

c 

Cddum  carbonde:  Acoininonniineral^vilhlhechemicalfoiinLilaCaCOT   The^veigiit 
of  CaCOiisused  as  a  convenienturat  to  represent  urats  of  i\eiilrali2ation 
potential  needed  to  neulralize  aneqiuvalent  amount  of  acid   Neutt-alisalion 
potential  IS  quantified  by  titration  using  an  acid,  and  then  again^  conveilmg 
propoitLonally  to  equivalent  uni  Is  ofCaC03 

C  jbond^s:  The  collective  temifortlie  natui^al  chemical  con"poi.inds  tl\at  contain  Ihe 

carbonate  ionCO^-=    Calcite  aiidcolomite  aie  lypes  of  c ait onate  rocks 
Caitionates  give  off  c  ait  on  dioxide  v^hentreatedv^th  dilute  acids    Tlie 
carbonate  clieimcal  coirpounds  ai¥  among  tl\e  most  v^delydistnbuled  minerals 
m  the  eailh's  crust 

C^EtblcStin^  Blast  design  v^hich utilises  tlie  sui^lus  explosive  energy  to  move 
overKirdenmatenal  aci"oss  tlie  pit  A  properly  desigped  cast  blast  often 
generates  less  vibi-alion  tiian  a  c  onvenlional  blast  design. 

CdichmentcTea:  Land  aieaft^om  winch  v^ater  drams  to^vard  acommon  wateivouise  in 
anatui^albasin  SeeDraina^  areabelow 

ChcroTOiTiidae:  A  family  of  midges  intheOi-derDiplera   Chu"onomidae  account  for 
most  of  Ihe  aquatic  inveilebrates  111  fttslnvaler  envii"onmenls_ 

C I cEti  c  rock :  A  sedm"Lentaiyi"ockfoiniedfroinnTii"Lei"al  particles  [clasts)tl"Lat  weit 
n^techamc  ally  ti^ai^p  orte  d 

Climde  Genei^alised  v^ealher  at  a  gven place  oneardi  over  afairlylongpeiiod^  along 
teim  average  of  weather 

Colluvium:  Rockft-agjnenls  and  soil  accumulated  at  Ihe  foot  of  aslope  by  erosion 

Cofiibined  drains.  A  single  pipe  tliat  drains  seepage  ft"om  Ihe  tailings  stoi-agf  facility 
uiiderdrain  and  embankment  di^ains 

Coflipl^on:  Sealing  off  access  of  undesirable  water  to  tl\e  wellboie  by  proper  casmg 
orcemenUiig  pi"ocedui¥s 

CoTKentr^on   Amoi^intof  a  chemical  orpollutantinaparbcularvolume  or^veigiit  of 
air;  wateivsoiL  or  otlier medium 

Cordudivity    Measure  of  the  ability  of  an  aqueous  solution  to  caiiy  ai\  electric  cunent_ 
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Coneof  d^roESion   Natui^Ed  depressi  on  u^lheivater  table  arouiid  a  well  duiiiig 
pumping 

Conif?0U5:  Trees  v^ith  small  ai\d  wa>y  leaves^  sometimes  i^teedles,  whichstay  onthe 
Iree  all  yearlong   Alsoki^o^vnas  evergj^en  Irees,  they  bear  their  seeds  u\cones 

Consdid^on   Settling  of  soLds  because  waterisitmDved  from  poit  spaces 

ContcTnin^on:  Tlie  mtL^oducboninto  water  of  constituents  that  ^vill  render  tl\e  waler 
less  ftt  for  use 

CrossContcfnin^on:  Bias  inlroduced  during s amp lii\g  or  chemical  aiialysis  due  to 

introducbonof  a  substance  fti>m  ai^alyhcal/sanq^lmg  equipment  or  it agenis  ai\d 
not  from  the  san"ple  ilself 

Clilicfootps' second  (CFSJ:  The  rate  of  dischar^  represenliiig  a  voluire  of  one  cubic 
footpassu\gagvenpomt  dinii^gl  second  Tins  i"ate  is  equivalent  to 
approximately  7  4E  gallons  persecond^  orl  93  acre-feet  per  day 

D 

Dan:  Astracture  of  eaillx  i-ocl;  or  concrete  desiuiedtofoiTnabasin  and  hold  water 
backton\ake  a  pond;  lake^  inqjouiidment  oritservoir_ 

Dec^rt  stand  pi  p^  system:  Pipe  sT^temtl^at  alloivs  sinface  riinoff  water  to  flowthou^ 
Ihe  pipes  tov^ai"d  the  south  pond 

DeciduouEC  Trees  ai\dplai\lE  tl\atsl\edtheii^  leaves  at  Ihe  end  of  the  ej^oivingseason 

Dendritic  dranage  Inhydrologjc  teiTre,  Ihs  foimof  Ihe  drau\age  pattens  of  surface 
water  runoff  v^  hen  it  foil  o^vs  ati^eelike  shape 

Demogrcphics;  The  characteiistics  of  a  hun\an population  orpaitof  it^  especially ils 
size^  ^x^^vtl"L;  density,  disbibubon.  and  statistics  i^gai^dingbirtli;  niamagp; 
disease,  and  death. 

Detection  Limit  The  lowest  coiicentL^aUon  of  a  chemical  tliat  can  be  detected  Ihrough 
laboratoiy  analj^is 

Di^fms  A  breccia  filled  volcanic  pipe  foimedby  a  gaseous  e>q^lcfllon 

Dike  A  body  of  rock  usually  igiieoi^is  (solidified  ma  gnia}  and  often  tabular  in  foiTt^ 
winch  cuts  across  olher  older  i"ocks 

Discharge  The  volume  of  water  Ihat  passes  a  gjvenpointwitliinagvenpenod  of 
lime 
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Disp^raor:  Tlie  moveiTLent  and  spreading  of  contaminanlB  out  aiid  doivnin  ai\ 
aquifer 

DissETTlinded:  Said  of  ammeral  deposit[e5pei:ially  of  rretals}u"L  winch  the  desii^d 
muiei-als  occi^iras  scattered  particles  inlherocl^  but  in  sufficient  quaiitily  to 
n\ake  the  depcsit  an  ore 

Dissolve:  The  process  by  winch  soLdpailicles  rrix  molecule  by  moleci^ile  v^th  a  liquid 
ai\d  appear  to  become  part  of  Ihehquid 

Dissolved  ConcaTtr^on:  Mass  of  solute  per  vol  unie  of  solution  m  a  sample  filtered 
tliii?u|J"L  a  filter  uitl\  aO  45  micronpore  si2e    Groundwater  quahty  staiidards  m 
Montai\a  aie  based  on  dissolve dcoricentralioiis 

Dissolved  solids  Inorganic  n\ateilal  Ihatis  contained  in  water  or  wastes -Excessive 
dissolved  sob ds  make  v^ater unsuitable  fordimkuig  orindustiial  uses 

Div^raor   A  structure  use  d  to  pi^  vent  water  from  reporting  to  aspecific  unit  of  lai\d 

or  water. 

DranagecTea  of  aslream  ataspecifiedlocabonis  tl\at  aiea.  measui^d  m  ahoiizontal 
plane^  eiiclosedby  atopogi"^hic  divide  ft"om  which  direct  surf  ace  iTJiiofffrom 
piecipitation  nonnally  di"au"is  by  gi^avityiiito  Ihestrean^  above  tlie  specified 
location   Used  the  same  as  catchment  aiea 

Driller's  wdl  log:  Alogkept  attlie  timeof  dnlln^gshowmglhedeplh,  thicknessr 
character  of  die  different  sti"atapeneti^atei  location  of  water-beaimgslrata^ 
deptli;  size,  andchai^acterof  casuiguistalled 

Drou^Tt  Generally  Iheteimappbed  to  periods  of  less  than  average  precipitation  over 
aceilauipenod  of  lune_ 

E 

Edcphic  of  thesoilj  or  influenced  by  tlie  soil_ 

Elkhom  Mountain  Vol  oiics  Volcanic  rocks  lelaled  to  tlie  gj-anites  of  tlie  Boulder 

Batholifti  Volcanic  rocks  ft^omsouivesm the Elldiom Mountains  leach  as  fai-as 
Choteau  but  Ihe  thickest  depcsiS  heivitliinaradius  of  about  60  miles  from  tiie 
Elldioiii  Mountains 

Emeigerts:  Erect  rooted  herbaceous  planis  liiat  can  tolerate  flooded  soil  conditions;  but 
not  extended  periods  of  being  conq^letely  submerged;  aj.  cattails 

EndooinE^  Peitaining to  hormones 
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Ephem^raJ:  A^lreamorpoiton  of  a  stL^ain  tl\at  flov^s  onlym  dii^ecti^sptmse  to 
precipitation  oranov^nielt 

Erosion  The  ntKhamcal  orchemiiraliveann^  axvay  of  tlie  landsuiface  by  ^vuiil  water^ 
ice^  or  other  geologjc  a^nls  ErcBioinKcuiT  natui-ally  from  weather  or  rLinoff  but 
is  often  intensified  by  huinai\  land  use  practices 

Evapor^on   Tlie  chaiigeby  v^hichanysubstaiice  is  conveiledft-om  a  liquid  to  a  vapor 

Extruavevolcani crocks:  VQkanici-ocktliat is  extruded  on tlie  surf ace^  such  as  lava 


Factor  of  S^^ty:  A  i: alculab on  defining tlie  itlationsliip  of  theslrengjlhof  tl\e  resisting 
fonze  on  an  elenisnt  [C }  to  tl\e  demand  orsti^ss  ontlie  distuitungfoive  (D)  wlieit 
Fonze  =  C/D    V^ienF  is  less  dianl,  failmtcanoccui^ 

Fdd^J  AhardciTBtaUirLemirLeral  group  consisbi\gof  alunTuiuin  silic  ates  of 
potassRun  or  sodium  orcalciuniorbanum  Feldspai'is  expecled  to  be  an 
unpoitantbuffeiiiig  ag^nt  once  mining  is  conq^leled   Felspai-^  ivatei;  andcaiton 
dioxide  ai^  anlicipatedtopi-oduce  ai\  alkaline  Lquid.  clay,  andsdica  as  tl\epit 
fills  wiHi  water    The  alkalinity  would  buffer  potential  acid  producing  reactions 

Filter  A  device  used  to  remove  soLds  ft^om  amlxtiue  or  to  sepai-ale  matenals 

Flood   Anoveifloiv  or  mundalionliiat comes  ft"om  ailverorotherbody  of  water  and 
cai^ises  orftneatens  daniagp  Itcanbe  ai\y relatively hi^slieamflow  overtopping 
thenatui"al  or  artificial  banks  ui  aiiy  reach  of  asti^am  It  is  also  a  relatively  In gl\ 
flow  as  nteasm^dby  eitliergageheigjit  ordischaifp  quaiitity 

FloodplcJn   Land  next  to  a  iiver  that  becomes  covered  by  water  v.?  hen  Ihe  nver 
oveiflov^s  its  banks 

Flow   The  rate  of  water  dischai^gedfi^miasounze  expi^essed  m  volume  v^tli  i^espect  to 
liine 


Gallon:  Ai^imt  of  volume  AU_5  gallon  contains  231  cubic  inches^  0  13S  cubic  feetj  or 
3  TeShteiB 

Geoch^misby:  Tlie  study  of  the  chemical  componenis  of  Iheeailh's  crust  and  mantle 

Geotechnic^:  Peitalningto  Ihe  application  of  scientific  meftiods  and  engjneenng 

pnnciples  to  tlie  acquisitioii;  interpretalioni  and  use  of  knowledge  of  matenals  of 
Iheeartlis  cnist  for  the  solution  of  englneelll"Lgplx^blems    Itembi-aces  Ihe  fields 
of  soilniechanics  and  reck  mechanics,  and  niany  of  the  engmseiiiig  aspects  of 
geology,  geophysicS;  hydi^olog^  and  related  sciences 
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G  ougePulven^ed  rock  coiEistmg  of  fine  powder  ftiatlies  along  fault smfaces,  gouge 
foims  bycrushuig  ai\d  giiiiding  Tins  is  alsoknoivn  as  fai^ilt  gouge 

Grd^it^OHcJ  a)rsiant  Thei.iiavei^al  constai^ti^labng force  to  mass  and  distance  in 
Newton's  law  of  gravitation. 

Grandly  coHuvium:  Gravel  ai\d  reck  fragments  wiftisoilthatis  accumulated  atlhe 
foot  of  aslope  by  erosion 

Gred:erYellowstonea"ea:  The  Ingji  n"LOi.iiitau\oi.is  i^gion  including  ai\d  si^urounding 
YeUowstone  National  Park  encompassing  pieces  of  friree  states 

Gr€£nschistme1afnorphisfn:  AHei^di-ock whose  greencoloris  due  to  Ihe  presence  of 
^en  inu\erals 

Groundwd^r  Watenvithui  tlie  eardi  tliat  supplies  wells  and  spnng^;  wateru\the 
zone  of  satui^alion  where  all  opening  u\  recks  and  soil  are  filled^  tiie  upper 
surface  of  which  foiTre  the  water  table 

G  round  wd€r  Sink:  Aloivenng  of  Ihe  natural  water  table  suiface  that  is  created  by 
operation  of  puinpmg  ^vells  andhonzontal  drains  ftiathave  been  drilled  ii\  tlie 
pithighv^alls  during minu\g  to  maii\tain  asoi^e  of  gi"oundv^ater 
depressuiT^ation   Grouiidivaterfloivs  i-adially  to^vard  Ihelo^vei^dv^^atertable  in 
Ihe  area  of  a  groundwater  sink 

H 

Hardness;  CondiUonimvater  caused  by  dissolved  salts  of  calcium  niagjiesiuirii  and 
iroix  such  as  bicaitonates,  caitonates,  sulfates^  chlorides,  ai^dnilrates 

Head:  The  pressure  of  afluid  owii^gtoilselevalion.  usuallye>Yiessed  111  feet  of  head 

Hibemaojl  jm:  The  roost  [eg.,  cave.  buildii"Lg}ii5edbytenYerate  z  one  bals  in  winter 
for  hi ben^ahoiv  plural  is  hibeniacula 

Hi^wall:  The  unexcavatedface  of  exposed  oveitn^irden  and  oi^ii\  an  open  pit  mine 

HydrcUlicc«idu<l]vity:  Tlie  volume  of  fluid  tliatfloivs  ftirough  a  unit  ai^a  of  porous 
n^dium  f or  a  i.init  hydi-aulic  gi"adient  noimal  to  tl\atarea 

Hydrajlic^adiEfit  Thecl^angpmhydrauLc  head  with  dilution 

Hydrogedogy:  Ateim  winch  denotes  tlie  braiich  of  hydlx^logyrela^ll"Lg  to  subsurface 
orsubteiraneai\  wateis,  fliatiS;  to  allivatei^  belo^vthe  surface 
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Hydrology:  Thescieiice  tliat  deals  ^vitli  ^obal  v^atert both  liquid  aiidsolid)^  iQ 

properties,  cmzulation^  and  distiibutitn\  onanduiidertl^eEailh's  surface  ai\dm 
the  aQnosphere  tlll^ougilevE5^o^rallspu■a^iont^rls  discharged  into  tl\e  ccean 

Hydrost^c  pressure  Tlie  pi^ssmt  exeiled  by  water  at  any  gjvenpou^tm  a  body  of 
water  at  rest 

I 

l^imbrite:  Arockfomiedbytlie  widespi^ad  depcsition  and  cons oLdation  of  ash 
flows 

Imp^me^le    Material  that  does  not  penmt fluids  to  pass  tlii^oi^igji 

Impoundment  An  area  confined  by  a  dan\  dilE;  floodgate^  orotlierbaiiier  It  is  i.ised 
to  collect  and  stoi^  water  or  mine  taibngs 

Intermitt^rt  Asti¥aintl\atflov^speiiodically_ 

Inshuaverock   A  body  of  igieous  r cck f oime d  by  ftie  consolidation  of  ma^jna 
intruded  mto  otl^errockS;  in  contrast  to  lavas^  which  are  CKlmded  upon  the 
surface 

Invertebrdes  Animals  ^vitl\outbacl±i ones 

In^trie/cble  Applies  to  losses  of  producUoni  harvest  orcomnutrrent  of  reiiewable 
natui^alresoumes   For  example,  sonte  or  all  of  tlie  timber  production  from  an 
area  IS  urelnevablylcst  diniiig  Ihe  tinis  aii  ai^ais  used  as  a Aviiiter  sports  site   If 
frLeiisei:hai\g«,  limberpi"oductioncanberesi.imed   The  production  lost  is 

in^Qievable.  but  tl\e  act  is  not  in^vei^ible 

InB/^rabfe:  Applies  pim^anly  to  the  use  of  nonrenewable  res oinves,  such  as  minerals 
or  cultural  res  oun:eS;  or  to  Ihose  factoid  fliatare  i^newable  only  over  long  tuns 

spans,  such  as  soilpi-oductivity  In^vei^ible  also  includes  loss  of  future  oplions_ 

J 

JurisdidioncJ  w^dcnds  An  ai^a  that  nieets  the  cntena  established  bytlieU  5  Aimy 
Coi^s  of  Engjiieeis  forwetiands  (as  setford\inlheu"V\ttlands  Dehneation 
Manual) 

K 

Kinetit  Tests  Geochemicaltesis  desiejied  to  evaluate  chai\^  insan"ple  behavior  that 
would  occui^  due  to  an  extended  pen  od  of  ^veatl\eiing_ 
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L 

Lake  AnmlEUMibody  of  ivater^  i.isuallyl?Q^gertl\ai\  a  pool  or  pond 

Leachde:  Watercontaiidngcontaniinanb  which  leaks  from  a  disposal  site  such  as  a 

tailmi^  ur^oundment  or  waste  iixk  storage  aita    The  same  as  seepage 

Limited  ^uilibrium:  An  appi-oachto  analyze  Ihestability  of  slopes  liiatassunwa  that 
failm^  (Ki:m^  thi-ougli  shding  of  a  block  orn^ass  along  asLp  suiface 

Liqu^actionr  The  process  m  which  a  soLd  (soil)  takes  onlhecharactenslics  of  a  liquid 
as  ai^esult  of  an  increase  mpoi^pi^ssi^ire  aiid  a  reduction  msb^ess    In  otiier 
words,  sohd  ground  turns  toplly 

Lithology:  The  physical  chai^acter  of  arDck^  common  exan^les  ai¥  gi^amte^  lin^estonej 
et 

LoggerTiead  Shrike:  Eii^d  about  r  niches  long  hooked  biJl,  with  a  gj^yhead  and  back 
and  ^^■^hlte  i^inder  parts 

Low-dcfn  age  blasting  Explosive  charges  v^^hichare  madefromannxtui^  of  chemicals 
tliat  ai"ei.ised  tobi^akup  the  rcckbypitssure  wlten  tliey explode. 

Lowland  C  reek  VdCcnics  Tliese^pi-oxunalely  50  miUion  yeai- old  volcanic  i-ocks 
cover  a  large  ai^amlhe  general  vicinity  of  the  Boulder  Batliolitli   They  consist 
mostly  of  fme-g^nei  brov^n  thi-ougli  i^d  to  almost  wliite  rhyoliter  andesite  aiid 
basalt  aiid  overiie  tl\eBoi.ilderBatholilhon  aiiei-osionsinface. 

M 

Mdrix:  Tlie  natui^almatenal  in  which  any  rock  fragment;  crystal,  pebble,  fcBsil,  etc.is 
embedded 

M  aximum  Contaminant  LeveJ:  Tl\e  maximum  level  of  acontamuiaiit  alloiveduiv^ater 
bytederallav^ 

M3[imumDe9^  Earthquake  (MDE):  Maximum  level  of  ground  motion  for  which 
lheslructui^{wall}is  designed  or  evaluated 

Mean:  Anthiretic  average. 

Mediar:  Tlie  number  divi ding tlie  upper  half  of  asan^le  population  ft"omlhe  louver 
half   Tl^emediancaiibefouiidby  airangmg  all  obsei'va&ons  from  loAvest  value 
tohigjKst  value  and  selecting  tlie  middle  value 

Meac  Chai^acteiized  by  or  adapted  to  a  mo  dei-ately  moist  habitat 
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Mdal  Mobility:  Tlie  abiJityofntetals  to  leach  exit  of  rcckmatenEds 

Micromhos  per  centimeter  UsuaT  uiiib  forlheineasui^emerLt  of  conductLvity 

Mi^^on:  The  moventent  of  contaiiimanlSr  water^  or  other  liquids  tlii^oi^igji  porous  and 
peimsable  iixk 

Miili^anisp^r  liter:  This  n\easi.ire;  used  to  quai^tify  theconcenlration  of  poUutanls  m 

water,  is  eqiuvalent  to  pails  perniiUion 

Mitig^on:  An"tea3i.ire  used  to  induce  urq^acls  by  (1)  avoiding  an  urp act  altogetlierby 
nottaking  a  certain  action  or  pails  of  an  aclion;12tniiniini2mgm"pacts  by 
liiritmg  tlie  degjte  or  ntagjutude  of  an  action  andilsunplenientabonj 
(3)i¥clifying  aninqjactby  itpamng  i^habditating  or  i^stoiiiig  Ihe  affecled 
envii"onmenl^  (4)  reducing  orehinuiatingtlieunpact  overtime  by  preservation 
and  maintenaiice  operations  dining  the  life  of  an  actioii;  or(5]  compensating  for 
animpactby  i^placingorpi-ovidingsubstitule  i^esoi.m:es  or  envu-onnients 

Modified  centcrline  Oiie  of  foui^  wa}^  toconstracteinbankments    See  below 

E^fttm         I        I 
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(Nonnan  and  Raforlii  1998} 


Montaneforest  Nahn-al  forest  ^vitii  gi^alerthan30^  canopy  cover,  located  in  Ihe 

lou'er  elevations  of  mountains  and  char acten^ed  by  shall oiv^  rock  well  drained 
soil. 

Myotis  Genus  fortlie  "mouse-eai^d'  bat 
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N 

Ndural  flow:  The  rate  of  ivater movement pEist  a  specified  point  on  anatui^alstreaii^ 
on.inderexislii\ghydii>logic  condibtms 

NeotropiCcJ  mi^rcnt  Any  bu^d  spe<:ies  tl\at breeds  inNoilhAntnca  ai\d  spends  tiie 
ntmbi^eednig  season  3  outli  of  IheTropii:  of  Cancer 

NEphdometricturbity  jnit  A  nieasi^irenientunit  of  Iheclaiity  of  watei;  dependent  on 
liie  amount  of  suspended  matter 

o 

One-W^  An^yascf  V^ance:  Statislicalmetl^odusedto  detemune  wliether  an 

obsei'ved  diffei^ence  is  statLS&cally  sigjufKantas  opposed  to  being  due  to  chance 
as  influeiicedby  san^le  van  ability 

Oper^ngBaE]sE?thqu^e[OBE}:  Theeai-thqual^  tl-Lattl\eslrQi:tLu^(walls)inust 
safely  ivithstand^vitli  no  daniage 

Outfall    The  place  where  a  discharge  occuis 

OxJd^on:  The  process  of  combining  ^vilh  oxygen;  or  the  pi"ocess  by  which  elec  Irons 
ai¥  renwved  ft"om  atoms  orions 


PcJustrine:  Fresh  water  wetlai^ds  domiiiated  by  trees,  sIttliImj  einergenb,  mosses  or 

lichens 

PdusirineforGSttPFOj:  Awetlai^dclass  wliei^  the  soil  is  saturated  aiid  often 

im^indatei  ai^divoodyplaiits  taller  tiian  20  feet  form  Ihe  domiiiaiit  cover  Water 
tolerant  shrubs  often  foim  a  second  layer  beiieath  Ihe  f  oldest  canopy^  wilhalayer 
of  herbaceous  plants  gi"owing  beneath  the  slinabs 

Paliistrinesaub-Ehrub  iPSSji  A  ivetland  class  dominated  by  slirabs  and  woody  pi anis 
Ihat  ait  less  Ihan20  feet  tall    Water  levels  111  sliinib  swanks  caii  range  fi'oin 
peimanent  to  intermittent  floodnig 

PcGSffineblrd:  of  or  i^latmg  to  birds  of  the  order  PassenfoiTreS;  winch  includes 

peiv lung  birds  and  songbii^ds  such  as  tl^ejays^  blacliiirds,  fiiicheSj  warbleis^  and 
spairows 

Pegm^te  All  except! onallycoaKe-gi-aiiiedigjieous  i"ock^  wilhmteriockii^gciTBtals 

P^TCDldJon  pond:  Ai^unlniedpondtliat  alloAvs  water  to  seep  througjithe  bottom 

P^rennicJ  str^^m:  Aslreamlhatflowsallyeai  i-ound_ 

Peii  phyton:  OrganisTre  that  hve  attached  to  underwater  surfazes 

P^fmeabJIIty:  Tlie  ability  of  av^aterbeanngmateiial  to  ti-ansmit  water 
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pH    Numeiic  value  liiat  desciibes  Ihe  inlensity  of  tlie  acid  orbMK  [EdkEdu\e}i:ondititnTS 
of  asolutLon  Tlie  pH  scale  is  fromO  to  14,  Avitlitlie  neulral  pouit  at  7  0  Values 
lower  Ihan  7  indicate  Ihe  presence  of  acids  ?a\d  ^aterliian7  0  the  presence  of 
alkalis  [bases!  Teclinic  ally  speaking  pHis  tlie  loganthmof  tl^ereciprccal 
(negative  log!  of  Ihe  hydi^ogenionconcenlrationdiydrogpnion  activity}u"L  moles 
perLter   The  pH  scale  is  logantiimic,  whichmsans  tliat  each  unit  from  0  to  14 
mci^ases  by  an  order  of  magnitude 

Phenocjysts  Ateimforlai^geciystals  or  mineral  gj-auis  floating  in  the  n^abix  of  an 
igiieous  i"ockcontainu\glai"gerci^tals  inaf[i\e-gj"au^d  n\atnx 

Piezometers  is  a  small  dian^elerwaten veil  used  to  measure  tlie  hydi"ai.ilic  liead  of 
gj^^uiidwaler  m  aquifeis 

PlagisDdcE€  A  group  of  muiei-als  containu^gamixtui^  of  sodium  and  calcium 
feldspai3_ 

Plancr^ed~inEtcbilily:  Large,  liiii\  body  of  i-ock  or  lai\dtl\at  is  unstable  and  could 

possiblybieakftxnntl\e  main  body  of  rock  or  land- 
Plume:  The  ai^a  taken  up  bycontaminanHslm  an  aquifer 

Pond   A  body  of  waler  usually  smaller  ftian  a  lake  and  lai^^r  tl\ai\  apool  eitl\er 
natui^ally  or  ailificially  confined 

Porphyry   Anigneous  rockliiatcontams  conspicuous  largerciystalsm  afine-gi^ained 
n^alnx 

Potable  Suitable;  safe,  orprepai^dfor  dnnking- 

Predpitde  AsoLdwhichhasforu"tedfromanaqueous  solution  (e^.;  iron ft"om 
g^^uiidwaler  pi^ecipitates  to  arustcoloi^dsoLdVb?hene>YCBed  to  air) 

Priority  dde:  Thedaleof  estabhshmentof  awatem^t 

Prism  surve^in^  Utih^e  survey  pusire  mounted  onmonimenls  in  areas  tliatmay 

suffer  suif  ace  displacement   Survey  me  asui^es  ground  surface  mob  on  in  attempt 
to  deleiTmiie  what  is  occumngat  deptii  ivithihe  roc k/s  oil- 
Probable  m3[imum  predpit^on   The  precipitation  that  may  be  expected  ft  omtl\e 
most  severe  combinabon  of  cnbcal  msteorologjc  conditions,  ai^dtliatis 
leasonably  possible  in  an  area  as  fouiidu^lhe  National  ^-Vealher  Sei'vice 
Hydi"omeleoi"ologKal  Reports 
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Pump:  A  device  ivhich  moves,  congresses;  oralteis  the  pi^essui^  of  a  fluid,  such  as 
water  or  au;  being  conveyed  Ihrou^anatui-al  or  artificial  chaimeL 

Pyrite  Iron  disulfide  (FeS:);  theinostcoDiinonsulfideimneralji:oDiinonlyki\owTias 
"fod'sgold" 


QUcTtzL^te  Anigneous.  volcanic  rockcontauiin^5-20%  quailz. 

R 

Reagent  A  chemical  a^nt  winch  is  used  to  adhere  to  the  lar^  mineral,  which  Ihen 
iises  to  Ihetop  of  the  flotation  cellS;  wliei^  it  caii  be  collected 

Rediage  Eefei^  to  ivater  entenng  aii  undergii?und  aqiufen 

Runoff:  Suiface  water  entering  ponds,  ditches,  sireams,  ori^sei'vous  fi^^mupgj^dient 
land  suif  aces 


Sedim^rrt  Soil  particles,  sand,  and  minerals  ivashedfii^nithe  land  into  aquatic  systems 
as  ai^esult  of  natui"al  ai\dhi.inian  ac&vities 

Sedim^rt^OT  pond   Easu\  or  pond  tiiat  allov^s  soLdmalenals  insuspension  to  settle 

Seep:  A  spot  where  fluid  or  water  oozes  slowly  to  thesuiface  and  often  foims  a  pool 

Sinuosity:  Tlie  an^ouiit  of  directional  chaii^  m  a  sti^am  channel  as  it  flows 
dov^nsti^am 

Slimes:  The  finestfraclion  of  tailings 

Soil  eroaon   Tl^epi-ocess  by  which  soil  is  removed  ft^om  one  place  byfoives  such  as 
wind;  water;  aiid  construe  lion  activily;  aiidis  eventually  deposited  at  some  new 

pi, 


Specific  conductarce:  Ameasui^  of  the  abilily  of  v^ater to  conduct  aneleclncal 
ci^urent 

Spill  Wd/:  The  channel  or  passageway  arouiid  or  over  a  dam  lhrougl\  which  excess 
water  15  dutcted 

Spring  Anissue  of  v^aterft^omtlie  eardi;  a  natural  fountain;  asouree  of  a  body  or 
i^servoir  of  water. 
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StcTdard  D0;i^or:  Astatislic  tliat  descnbes  tlie  spi^ad  of  Ihe  vEdues  contau\edm  a 
set  of  data.  If  Ihe  datapou^ls  eu^  close  to  tl^emeEuv  thenfrie  staiidard  deviatLon 
IS  small   Convei^yrif  n\any  datapoinls  ai^farfi^omthemeaix  Ihenthe 
standard  deviabonis  large  If  all  the  data  values  ai^  equal,  Ihenthe  staiidard 
deviation  is  zero 

St^C  Fixed  orstableconditLon 

StdicTestK  Geoclieimcal  tests  desigi^d  to  assess  acid  generatu^g  behavior  based 

solely  on  die  illative  concenti-alions  of  acidic  aiid  neutralizing ininei^  present 
m  asairq?le_ 

Stream:  Agpneralteimfoi-abody  of  fLowingwatr 

Streamflow:  The  dischar^that  occi.ik  in  a  natui^al  channel 

Sulfide  Eefei^  to  chemical  compounds  containing  sulfur  in  its  lo^vest  oxidation 
number  of-?    Oxidation  of  common  metal  sulfide  (such  as  tlie  ironsulfides 
pyiite  ai^dnianzasite)  creates  acidic  leachate_ 

Surface  impoundment   An  undented  ai^au^  Ihe  land's  suiface,  suchapit;  pond; 

la^oon^  or  tailu\^  storage  facility  whichholds  water  and  otl^ei-maleiialsbeliind 
a  ittainin^  stiucture 

Surface  Wider  Water  that  flo^vs  u^slreams  ai\dnveiT  ai^dinnatui-allakes;  in^vetlands; 

ai\d  m  itsei'vous  conslructed  by  humans 

T 

Talus  sJope:  A  slope  caused  by  an  accumulation  of  angular  rockdebns  at  Ihe  base  of  a 

cliff  or  steep  slope  that  was  producedby  physical  we  atl\eiing 

Ta<a:  A  ej-oup  of  similar  animals 

Timedomain  rd^lettometer  Apiece  of  eqLupn"tent  ivhich  sends  a  radar  pulse  dov^n  a 
cable  pau'to  detect  aiiurq^edance  mismatch  or  discontinuity  Used  to  n^onitor 
iw:kmass  i^esponse  to  ui\dei"ground  aiid  suiface  numi^g 

Totd  cmcentr^on:  Mass  of  solute  per  vol unie  of  solution  m  anunfiltei^dsanq^le. 
Surface  ivaterquaLly  standards  ii\Montai\a  ai"e  based  on  Ihe  total  recoverable 
digestion  procedure 

Totd  dissolved  solids:  The  sum  of  all  inorganic  and  organic  pailici.ilate  matenal  m  a 
IV  ater  sample. 

Traixmetds;  Metals  pi^sent  m  minor  amouiits  insoil  or  rock 
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Trcnsnisavity    RefeiB  to  Iherate  at  which  an  aquifer  allo^vs  tlie  Iransnussion  of  ivater 
Traiismissivityis  dn^ectly  proportional  to  aquifer  thickiiess  aiid  the  hydi^aulic 
conductivity 

Tributcfy   AstL^amtl^atconlnbulEs  iS  water  to  ai\other  sti^ain  orbody  of  water 

TufJaccouB:  Composed  of  more  than  50  peiventrockfi-om  ai\  explosive  oraenal 
ejection  of  asli;  fi^agjnenS,  and  glassy  matenals  from  a  volcanic  vent_ 

u 

Unconfined:  An  aquifer  whose  upper  bound  aiy  is  Ihe  ivater  table. 

Una]nBolidded:  Natui"ally-occi.iinngunceinented  acci^unulations  such  as  alluvium 
soil,  gravel;  clay,  and  oveiburden 

Urdcrdrdn   Acoiicealed  di^aimvith  openings  througji  which  tlie  waterenteir  and  is 
du¥ctedii"L  a  conQ-olled  manner 

Understory    The  vegetation  layer  betv^eentlie  oveistory  or  canopy  and  the 

gjT^uiidcoverof  a  foitst  community,  usually fomted  by  shade-tolei-ant species  or 
young  individuals  of  emergent  species    May  also  refer  to  Ihe  gi^oundcoverif  no 
tite  orshrub  layeris  present 

Unsdurded   The  condition  wl\en  Ihe  p or cBity  is  notfilled  wilhwaler 

V 

VoICcTIc  a  geologic  layer  made  of  matenals  deiivedft"om  a  volcano. 
VolCcTidaEtic  Ateim  descnbmgrockconq^osed  of  volcanic  fragments 

w 

Wder  hardness;  The  overall  mmeral  content  of  water  This  content  usually  consists  of 
metal  ions,  mainly  calciun\{C  a)  ai\d  magnesium  (Mg)  111  tlie  formof  cartionales^ 
but  may  include  several  olher  nietals  as  well  as  bicarbonates  aiid  sulfates 

Vif^ETqjcJity  critcfia  Scientifically  derived  ambient  linu Is  developed  and  updated  by 
EPA,  uiider  section  304[aX])  of  Ihe  Cleai\  Water  Act,  orbyDEQ  mpubhcabon 
DEQ-7 

Wdef  t^le:  Level  belo^v  Ihe  eailh^  surface  at  winch  the  ground  becomes  satui^ated 

wilh  water,  Ihesuiface  of  aiiunconfined  aquifer  which  fluctuates  due  to  seasonal 

pi^ecipitatLon 
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Wedhmn^  The  process  of  bitakingdo^viirKka,  soils  aiid  Iheir miner Eda  tiirougji 
dutctcontact^viththe  aQnospheie 

Wedge  Falure  Afailui^uisoil  or  geolo^  mateiials  uivolvuig  the  sL ding  of  awedgp 
along  Ihehne  of  mteisec  don  of  tivo  planar  disc  onluiui ties 

Wdl:  Any  ailificial  excavation  consD-ucted  f or tl\e  purpose  of  explonngforor 
producing  gj^ound  water 

Wetland   Ai^athatis  i^gulEuiywet  or  flooded  and  has  av^atertable  tliat  stai^da  at  or 
above  ft*elai\dsi.irfaceforatleastpaitof  tlie  y^^\  such  as  abogpond,  fen^ 
Estuaiy^  ormm^h 


Xanttld^s  Any  of  aclass  of  organic  salts  foimedby  Irealment  of  an  alcohol  wifli 

carbon  disulfide  m  the  preseiice  of  an  alkali    Alkah-metal  xaiitliates  ait  used 
ore  flotation  collector 


YieJd:  The  quantity  of  water  expressed  either  as  aconlli\uous  rate  of  flo^v  (cubic  feet 
per  second,  etc  }or  as  a  volunte  per  unit  of  tin^ 
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Acron^ffn  List 

Apollo  Gold  Apollo  Gold  Coi^orabon 

Aq-a  Acute  aqualic  bfe  water  quality  stai^dai^d 

Aq-c  Chronic  aqualic  life  v^ater  quality  stai\dai^d 

BLM  US_Bui^ffQ  of  L  ai\d  Mana^n^nt 

BMPs  Best  Manaiei^'tent  Practices 

CaCOi  Calciuincaitonate 

c(s  Cubic  feetpersecond 

CFR  Code  of  Federal  Re  gulabons 
Coips  of EngjiieeiB   US  Aimy Coi^s  of EngjiieeiB 

dBA  A-weigJited  decibels 

DEQ  Montana  Depai'ttnent  of  Envu^onmentalQuaLly 

DNRC  Montai^aDepai'ttnsnt  of  Natural  Resources  and  Conservation 

DSL  Montana DepailufKnt  of  State  Lands 

E  A  Environni?ntal  Assessntent 

eg.  for  example 

ECI  ElMiomGoldfields.Inc 

EE  Environn^ntallnq?  act  Statement 

EPA  US  Envu^onmentalProlec  Hon  Agency 

ESA  Endangpi^d  Species  Act 

EFT  Eph3iTe"cp[a"a  P/a:fcp[a"a  and  rrrch:p[ff"3 

ft  foot  feel" 

ft/day  feetper  day 

FTE  Full-tune  equivalents 

FWP  Montai\a  Fisli;  lAMdhfe;  aiidPaiks 

GIS  Geou^apluc  Infonnalion System 

gpm  Gallons  per minule 

Ldb  day-niglit  avera^  noise  level 

L«q  equivalent  noise  levels 

LTA  Land  Type  Analysis 

MCA  MontanaCode  Annotated 

MDE  Ma>imun:\Desi^Eai1iiqQake 

MDT  Montai^aDepailmsnt  of  Ti"ansportation 

MEPA  Montai^aEnvironmsntal  Policy  Act 
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MMRA 
mg/L 
MPDES 
MTNHP 


Metal  Mine  Reclamation  Act 
^^4llIU■aIns  per  Liter 

MontEU\aPollutEU\tDischEU"ge  Elimination  System 
MontEU\a  Natui"al  Heiitage  Progj"am 


Montana  Tunnels     Montai\a  Tunnels  Muung  Inc 


NA 

"ND 

NCDE 

NEPA 

NPCS 

NRIS 


Not  applicable 

No  data 

"N  ortlieiTi  C  onbiiental  Divide  Ec  osystem  Cec  oveiy  Z  one 

National  Envu-onmental  Policv  Act 

Natui^alResounzes  Conseivab on  Service 

Natui^alResounze  InformaUon  System 


QBE 


Operating  Basis  Eartliquake 


PEMA 

PS5A 

PS3C 

PFOC 


Palustiiiie  en:Krgent[ten^ or aiily  flooded) 
Palustnne  scrub-slinab  {temporarily  flooded) 
Palustiiiie  scrub-slinab  (seasonally flooded) 
Palustiiiie  forested  [seasonally  flooded) 


SC 

I  u. 


Specifii:  conducliviEy 

Staiidard  units 


TDS 
TR 


Total  si^ispended  soLds 

Total  dissolved  solids 
Total  recoverable 


USDA 
USDI 
USFS 
USFVVS 


US-Depailment  of  Agjicultuie 
US_Depai1mentof  tlie  Intenor 
US-Foiest  Service 
US  Fish  and lAMdlife  Service 


WESTECH 
limhos/cm 


V^feslen\  Technology Envii^onmentalSei'vices.  Inc_ 
Micromlios  percentrnister 
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1-0      GENERAL  I  MTRCXJUCn  ON 

The  EnvuT3nirent?d  Pratecbmi  Agei^cys  (EPA)  404(bX]  i  Guidelu\^ 
3ubstai\tLve  envu"tn"Qi"tental  cntena  i.ired  ui  evaluating  doschar^s  of  di^dgpd  or  fill 
malenal  into  v^edaiid  and  non-ivetland  v^atere  of  Ihe  United  States  (Wateis  of  tlie  US.) 
uiider  Section  404  of  tl\e  Clean  Water  Act;  aiid  are  applicable  to  all  404  peinnt  decisions 
The  Guidelines'  pi^upose  is  to    i^estoi^  and  maintain  die  chenmcal,  physical;  and 
biologjcaluttegjily  of  WateiB  of  the  US  tlii^oi^igii  tlie  control  of  dischai^ges  of  dredged  or 
fillmatenal"(EPA40CFE2301|al}  Tl\e  Guidelines  thei^foi^  stale  tliat   nodischai-gp 
of  diedgf  d  orfill  material  shall  be  pennitted  if  fttere  is  a  practicable  alternative  to  die 
proposed  doschar^  v^hich  would  have  less  advei^em"pact  on  die  aquatic  ecos}^tsn\  so 
long  as  die  alternative  does  not  have  other  si^jiific  ant  advei^e  envii-onntentat 
consequences"  (EPA  40  CFC230_10|alt_  Consequently";  a  pnmaiy  function  of  die 
404[bXl}pi"ocess  is  to  evaluate  andsci^eenpracbcable  alternatives  illative  to  the 
dischai^ge  of  di^dge^  or  fill  mateilal  uito  Walei^  of  Ihe  U  5  and  deteimine  c  ompllance 
of  Ihe  Propcsed  Acbom VI di  die  Guidelines    The  teim  practicable''  as  defined  under 
G\e  404(bXl )  Guideln^es  nteans  "available  al"Ldcq^able  of  bemg  doi\e  after  talangiiito 
consideration  cost;  e^s ling  technology,  andlogjstics  mh^Jit  of  overall  project 
purposes"  [EPA  40  CFP  ?30  3|q]t- 

This  Pi^bimnaiy  Section  404(bX]  J  Showing  (Shoiving)iepresenl5  tl\e  vie^vs  of  the 
Montana  Depaitrrent  of  Envii^onmental  Quality  (DEQ)  and  IheUS  Bi^ireau  of  Laiid 
Managen^nt  |BLM)  as  to  how  tliePi-oposed  Action  conq^hes  ^vidilherequiremsnls  of 
the  404(bXl )  Guldeln^es    It  is  not  intended  to  lepiesent  the  U  S  AimyCoips  of 
EngineeiT'  [Coi^s  of  En^ieeis]  vie^vs,  conchisions  or  tl\eii^  final  404[bXl]  Evaluation 
This  Sho^Miigis  intended  to  solicit  public  aiid  agency  input  andconnmenls,  and  f osier 
inc leased  public  aivaieness  aiidparbcipalionintlie  envu-onniental  unpactstalenient 
(EIS}pi-ocess 

1-1      REPORT  ORGANI  ZATl  ON 

This  Shov^Tngis  generally  organised  accoi-dingtothe  foimat  of  the  EPA404[bHl) 
Guideln\es  ai\d  includes  a  discussion  of   [1 )  screemiig  of  praclicable  alleniativeS;  (2) 
dischai^gpcomphaiice  ^vidithe  Gi^udelnies,  [3  J  degj^da&onof  Wateis  of  the  US_j(4) 
factual  deteiminalions  of  tlie  potential  short-  and  long-teiTn effects  of  Ihe  proposed 
dischai^ge  on  the  aquabc  environment  and  (5)  actions  to  nunimise  advei^eeffecb    The 
foimat  of  the  404[bXl}Guidelines  is  sumniaiized  below  by 5ubpait_ 

Subpart  A      General  introduction  including  puipcse  ai\d  policy  [230  l).  appbcability 
(230  2^  definitions  [230  3^  organisalion(230  4],  procedi^ires  [230  3)^ 
adaptabdily[230  6^  aiid  gei\eral  pernuls  (230-7). 
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Subpart  B       Con"pliEU\ce  v^iththe  Guidelii^esiiicludiiig  restucUons  on  dischar^ 
(?30  ]0)v  factual  detemimations  (230_11|K  and  fmdnigs  of  compliaiice  or 
non-i:ompliai\ce  wilhlhereshictions  on  dischai^ge  (230  12) 

Subpart  C_     Potential  m^ acts  on  the  physical  and  chemical  chai-actenstics  of  the 
aquatic  ec  CByEteimi\cluding  sulslrate  (230  20V  suspended 
paitLculate/turbidity (230^)?  water  [230  22 Vcmitnt  patterns  andv^ater 
ciivulalion(230-23KntHTnal  water  flue  tuab  oris  (230-24)?  and  salinity 
3^dienl3(230  25) 

Subpart  D      Potential  ui^ acts  on  biological  charactens&cs  of  the  aqualic  ecosystem 
including   thitateiied  aiid  endangf  ltd  species  (230  30],  hil\  crustaceans^ 
molluskS;  aiid  otl\er  aquatic  organisms  (230  31),  and  otlier  wildlife 
(230  32) 

Subpart  E       Potential  ui^ acts  onspecial  aquatic  sites  mcludnig   sai\ctuanes  and 

refills  (230  40;^^"v'etlands  9230  41V  mud  flats  (230  42),  ve stated  shallov^s 
(240  43Vcoi-alitefs(230  44),  andnffle  ai\d  pool  complexes  (230  45) 

Subpart  F:      Potential  effects  onhumanusechai-actenslicsincludii^g;  municipal  and 
pnvate  water  supplies  (230  50)f  itcieational  andcommeKial  fisheiies 
(230  51),  water-related  reci^alion(230-52K  aesthetics  (230  53  V  and  parks, 
national  andhistoiic  mom^imsntS;  ^vilden\ess  aitas.  resean:hsiteS;  or 

sinnlai^  pi^eserves  (230  54) 

Subpart  G  Evaluation  and  testiiig  mcludiiig  genei^  evaluations  of  dredged  orfill 
matenal  (230  bO),  and  chemical;  biologjcal,  and  physical  evaluation  and 
teslii^g  (230  bl ) 

Subpart  H      Actions  toininunize  adveise  effects  mcludiiig   location  of  Ihe  discharge 

(230  TOVmalenal  tobe  dischai^ged  (230  Tl),  control  of  matenal  after 
dischai^ge  (230  721- meftiod  of  dispemon(230  73),  technology (230  74^ 
actions  affectu^gplaiit  aiid  anin\al  populations  (230_75|K  actions  affecting 
huniai\  use  (230  7b ]v  and  olher  actions  (230  77) 

Subpart  I        Planniiig  to  shoiten  penmt  processing  time  includii^g  Ihe  advanced 
identific  ation  of  disposal  ai^as  (230  SO) 

Section  1  0  of  this  Sho^ving  addi^esses  SubpaitA  of  the  Gi.udehi\es,  while  Section  2  0 
addresses  poilions  of  Subpart  E  1230_10t_  Section  3  0  addresses  poitions  of  Subpart  B 
(230  11)  and  Subparts  C  thi-ougliG    Subpart  His  addressed  sepai^atelym  Section  4-0. 
SectionS  0  piesenE  pi^liminaiy  coi\clusions  of  Ihis  assessnient  Finally,  one  ii^tent  of 
theShowingis  to  accommodate  Subp ait  1  asiefeitnced  in  a  letter  fi-oni  Ihe  C  orps  of 
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EnijneeiT  to  Montaiia  Tuimels  Muiu"Lgli\coiporated[MontEU\a  Tunnels!  on  November 
30,  2004  staling  tl^atmcli^i  on  of  a  draft  404[b  HI}  analysis  mtl\edi-aft 
provide  Moi^tanaTuniiels  vjiih  ai\  opportunity  to  demonsti^ale  c  ompliaiice  ^vifti 
sequencing  It quuemenls  ai\d  should  be  included  in  any  NatLonalEnvu^onmental  Policy 
AcHNEPAj  dccuiTtent  to  ensure  timely  peraut  issuance. 

Sumlarto  i?tl"Ler3eclion404(bX])shov^Tn|^;  tins  Shoivu\gu\cludes  a  descnption  of 
dredged  or  fill  mateilal  and  dischai^gps  inlhe  aquatic  ecosj^lem  illative  totlie  Montana 
TXinnels  Prop  teed  Action  andtlie  A^ency-Modified  Al  tentative  [action  altemativesl 
This  descnpUonls  provided  ui  order  to  evaluate  and  analyze  Ihe  discharge  pui^uantto 
Subparts  B  throu^H    For  the  puipcees  of  tins  Shov^m^  diitct  effects  of  tl\e  action 
altentatives  aie  result  of  primary,  mining-  and  construction-related  inq: acts    Indirect 
eftecls  of  the  Propcsed  Action  niayoccui"  at  sonte  distance  from  tl\e  pii>]ectsite  or  can 
be  associated  with  secondary  impacts  that  occi^ir  after  Ihe  pro|ect  is  operational    In 
additioii;  tlie  Coips  of  Engneere  Regulation  33  CFR  320  4a|2li-mrequire5  consideration 
of  Ihe  lelatLve  extent  of  public  andpnvate  i\eed,  uniesolved  conflicts  as  to  itsource  use^ 
ai^dtlie  extent  and  peimaiiei^ce  of  the  beneftcial  ai\d/or  detimtental  eftectlhattl^e 
Proposed  Action  IS  likely  to  have  on  Ihe  public  ai\d  private  uses  to  which  the  aieals 
suited 

1-3      PROPOSED  ACT!  ON  PROJ  ECT  DESCRI  PTl  ONS 

Montai\a  Tunnels  cunently  mines  oiecontainuig  goli  zmc,  lead,  and  silver  ftxnn  an 
openpit[tl\eL-Pit}  under  existing  Operating  Permit  00113;  issued  by  Ihe  State  of 
Montana  uiider  the  Montana  Metal  Mine  Reclamation  Act  [|MMEA];  32-4^01  etseq^ 
Montai\a  Code  Annotated  |MCAJ),  ai\d  under  Plan  of  Opei-abons  No  MTM32S56 
issued  by  ELM;  lefenedto  as  Ihe  ''Operatu\g  Permit     The  Montaiia  TXinnels  Mine  Is 
located  m  Jeftere on  Coui\ty,  Montana.  appi"oxm\ately25  miles  south  of  tl^  city  of 
Helena  [FIcure  A- 1}  Montana  Tuniie Is  ivants  to  access  andmme  additional  ore 
resources  bye>pandingtl"Le  existingL-Pit  and  has  q^plledtoDEQ  andBLMforan 
aiTtendmsnt  to  lis  operating  aiid  reclamation  plans  [Montana  Tunnels  2007a)_  Montana 
Ti^innels  requests  peimissioiito  divert  Ihe  coi^use  of  two  stieam channels  aiid  place  fill 
matenalm  vaiioi^is  Wateis  of  the  US  as  specifiedmtl^e  propose  dM-Pit  operation  and 
reclamation  plans  [Montana  Tuni\els  2007) 

Two  mirLe-relatede>pan5ion  aieas  are  proposed  -the  noril^em expansion  aiea (shown 
onFt^ure  A- 2)  would  enlai^ge  tlie  pitpenmster  and  excavate  appi"oxin\atelyljSOO  feet  of 
Clai\cy  Creek  V-fctlands  associated  with  the  excavated  channel  would  also  be  lost  to 
the  M-Pit Mine  Expansion    The  western  expansion  area  would  ii\clude  a  contingency 
■waste  i"ock  storage  aiea  and  Ihe  lelocation  of  3rE00feet  of  the  Pen  Yaii  Creek  channel 
The  western  expansion  area  v^  as  evaluated  by  Ihe  Corps  of  Engineeis,  v^hich 
deteimined  Ihe  area  does  not  include  anyWateis  of  tl\e  US.   The  westeiTi  aieais  not 
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considered  fiirtlier,  and  only  lhenoi1hen\  expansion  ai^ais  evEdualedintliis  Shmving 
(Flpjre  A-2)- 

MontEinaTunnels  evaluated  five  alteinalive  Watere  of  lheU_5  imtigatL on  sites  in  2005^ 
as  disci^issed  mSeclion2_l_4  and  Section  4  1  of  lids  Showing  (Montai\a  Tunnels  ?007bt_ 
Based  on  tl\e  review  of  Ihe  alternative  niibgation  sites  by  the  Coips  of  Engjneei^;  ai\d 
additional  analysis  by  Montana  Tuniie  Is.  MoiitaiialXinnels  propcses  to  use  Ihe  Clancy 
Cieeksite  as  Ihe  prefeii^  dictation  to  nub  gate  Clancy  Creek  wetland  ai^dsti^am 
3mpacls{Fture  A-3J 

1-J-i         Proposed  AdionLoc^on 

The  Montai\a  Tunnels  Mine  is  located  about 25  nules  south-souftnvest  of  Helena  m 
JeftereonCouiityneartlie  histoiic  miiuiig  towi\  of  VWikes  [Flpjre  A-l>  The  site  is  on 
the  east  flank  of  the  Boulder  Mountains  at  elevations  of  5^300  to  6,300  feet   Tlie 
expansion  project  area  includes  Qibutaiy  wateisheds  toPmrkly  Peai"Ci^eek_  The 
nordiwesteinpoilion  of  the  propct  area  di^ains  intoClancyCieek|Fture  A-Z),  the 
leniainder  of  the  pi"0]ei:t  aiea  includes  Homestake.  Pen  Van,  and  WoodChulecieeks^ 
lilbutailes  to  3piii\g  Creek 

1.Z2  A Itan^v eD  ESI ^s  foe  Proposed  Actions 

Montai^a  Tunnels'  prefeiredM-Pitmii\e  planaspiesentedin&ie  appLcationto  amend 
Operating  PeiTmt  00113  proposed  a  conventional  open  pit;  tlie  inuie  plan  includes 
excavation  and  removal  of  a  section  of  Clancy  Cieek  adjacent  to  the  exislmgL-Pit  No 
hillside  layback  adjacent  to  C lane yCi^ek  is  proposed  as  pail  of  tlte  pi^fen^dmuie  plan 
FloAvmtlie  inmed-out  portion  of  Clancy  Ci^eek  would  be  mamtained  usm^  a 
combinabonof  a  pipe  andconstiucted  open-flo^vchaniielboth  duiiiig  active  mming 
and  foiever  after  mining  ceases  as  part  of  Ihe  reclamation  pi  an   Wedaiid  andslreain 
restoralionwoi.ild  occui'in  a  mitigatLon  site  downsb^amof  IheM-PitMine  E>Yansion 
The  Montana  Tunnels'  propcsedM-PitMine  E>Yansionis  refeiredto  as  "Alteniative  2- 
Proposed  Action  Alternative  (M-Pit)  in  Hk  Montaiia  Tunnels  Draft  EIS  (EIS^  and  is 
descnbed  m  detail  inSeclion2-3  of  tlie  EIS- 

The  Coips  of  En^ieeiB,  BLM,  andDEQ  requested  tliat  Montana  Tunnels  evaluate  a 
desigji  alleiTiative  tltat  would  allow  i^eestabli5lin"tent  of  Clancy  Creek  in  a  conslrLiirted 
open-flo^v  channel  ai^ound  the  noilh^vest edge  of  the  pit   Tins  desigii  would  require 
layback  of  the  slope  [36  9  acres!  above  Ihe  noilhivest  M-Pit  Ingjiivall   l-^tland  ai\d 
stL^am  channel  m"p acts  i vould  be  miti gate du\tl\e  Clancy Ci^eek  valley  downstL^am  of 
the  pit.  and  additional  streami  channel  mitL^atLonv^oi.dd  occui^by  i^eestablislnng  a 
channel  on  aconstiuctedbenchbettveenlhepitiim  and  layback  ai^a   Tl\e  additional 
alteiTiative  lAlteniative  3)  is  refeiitdto  as  ''Alten^ative  3  -  Agency  Modified 
AllematLve'  inlheElS,  and  is  described  m  detail  mSecliDn.2  4  of  tlieEJS 
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The  two  alteiTiatLve  desire  eu^  disci^irsed  m  detail  below 

1.Z3  EISAlt€mdive2De9^ 

As  part  of  AlteniatLve  2,  tl\eM-PitMme  E>YEmsion  would  remove  Ihe  Clancy  Citek 
channel,  undeilymg  Edluvn^urL  and  assKiated^vetlands  along  appii»ainatelyl;SOO  feet 
of  Ihe  Clai"LcyCieekdi"au"Lage{Fture  A- 2]   ClaiicyCieeksmface  water  ai\d 
gjT^ui^dwalerupstreEunof  the  pit  would  be  diverted  around  tl\e  mine  peimister  using  a 
combinabonof  a  pipe  and  aii  open-flo^v  chEuinel   A  cutoff  wall  ivould  be  construe  led  to 
divert  g^^uiidwaler   The  diverted  flow  would  i^jouiClaiicy  CieekdoivnstreEunof  tl\e 
pit  a  total  distance  of  ?,bOO  feet  from tlie  upstreEundiveiBioiL  The  combined  pipe  Eind 
open-flo^vchEmnel  divereion  system  is  desigjiedto  divert  Eu\d  convey  a  maximum 
desigjifloiv  of  15  cubic  feet  per  second  [cfsjcon^esponding  to  the  eslunatedpeEik 
dischai^ge  f  or  Ihe  1  u\5  ftve  year  flow  event   The2j000-foot-lon^  16-iiK:h-diameter 
hieJvdenEitypolyetl^jiene  pipe  would  be  bulled  to  provide  pi"otecti on  ft^om  fttezing 
ullraviolet  deu^adatioii;  aiid  rockfall  daniagp    The  diveKionpipe  would  dischaifp  flow 
into  abOO-foot  open-flo^vchani\el  at  ai\  ephemei"al-flow  drau\age    Figure  A-4  provides  a 
general  layout  of  Ihe  Montaiia  Tunnels  proposed  pi^liminaiy  desigjiforlheClanry 
Creek  divei^on (Montana  Tunnels  2007a) 

An  intake  stnoctuie  would  be  located  on  Clancy  Creek  about  500  feet  ft^omtl\e  edge  of 
Ihe  mine  pit   The  intake  structure  would  consist  of  aneartl\  ai^drockembankiiient 
dan\  aslmry  or  sheet  pile  cut-off  wall,  aconciete  spillway  and  an  uitake  facility   Tins 
structure  would  capture  suiface  ai\dsubsi.iifacefloiv  and  direct  water  uito  adivemon 
pipe_  Excess  flo^v  would  pass  overtlie  spillway  and  be  roi^iled  Ihrougji  an  oveiflow 
dith  into  the  mine  pit   FlEure  A-5  pi"ovides  a  gpiiei-al  layout  of  the  Montana  Ti^innels' 
proposed  pielnnuiaiydesiiTL  for  tlie  Clancy  Creek  intake  sbnicture  (Montai\a  Tunnels 
2007a) 

5easonalsi.iifaceivaterand  gi^uiidwaler  ft"om  anephemei"al-flowtiibutaiyto  Clancy 
Creek  would  also  be  captui^d  by  an  intake  structure    Combined  flov^s  ft^om  Clancy 
Creek  and  Ihe  ephenteral-flo^v  di^ama^  would  enter  an  open-flov^  channel  and  i^enter 
theClancyCi^eek  valley  aboi.it  600  feet  dov^nsti^am  ft"om  Ihe  tributary  di^ama^    Tlie 
open-flo^v  channel  would  be  desigjiedto  accommodate  at  least  15  cfs  fromClancy 
Creek  plus  the  7cfs  from  the  tiibutaiy  drama^   The  open-flov^  chaniielivouldbelS 
feetivide  and  4  feet  deep  andv^ouldbe  lined  to  preventwater  seepage  to  ground  in  Ihe 
ai^a  of  tl\e  mine  pit   Figure  A-6  provides  a  gpi^ei-al  layout  of  Ihe  Montaiia  Ti^innels' 
proposed  prelimmaiydesiu^  for tl\e  ephemei"al  drainage  ai\d  open-flow  channel 
(Montana  Tunnels  21W7a). 

At  the  conclusion  of  mining  aportion  of  Clancy  Ci^eek  would  be  diverted  into  tlie  mine 
pittofoim  a  lake  thatwouldeventuallyreachequihbilum  at  elevation  5r625  feet  about 
twocentunes  after  mming ceases  (MontaiiaTi^innels  ?007a)   This  esbniateis  based  on 
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corrfiuterinodeling  conducted  by  MontEu^aTuimels  EmdevEdualedby  Ihe  a^i\cieSr  as 
discussed  u"L  Section  3  6  of  theEIS    The  amount  of  flow  to  be  diverted  was  not 
qumbfLedinthe  applica&oiL 

Wedaiid  and  stL^ain  mitigation  would  be  conducted  uitlie  CIeu^cv  Creek  VEilley 
dov^istL^ain  of  whei^  die  flows  from  the  proposed  open-flov^  channel  would  i^eenter 
the  valley  ir^u  re  A-3) 

LZ4  EISAlt€rTi^ve3De9^ 

Under  Alternatives,  tlie  liiUside  would  be  laid  back  to  accommodate  a  constructed 
open-flo^v  channel  soon  aftercomniencuigtl^eM-PitMme  E>YanEioix  as  di5ci.i5sed 
fuilherbeloAV   Tins  channel  would  immic  tlie  pi^esentClancyCi^ekchaniiel  and  would 
be  enable  of  conveying  Ihe  1  m20yeaiu¥tun"Lpenod24  houi^  storm  event   l^lpjre  A-7 
provides  a  general  layout  for  the  prelimu\aiy  desigpof  tlie  i^lccaledchaniiel  for  Clancy 
CitekforEIS  AlteiTia&ve  3  (Montana  Tunnels  2007a)   Any  flo^vs  u^ater  dian  die  1  in 
20  year  i^tuiTipenod  24  hour  stoim  event  would  be  roi^itedmto  dieM-Pit 

In  order  to  pi"ovide  sufficient  i-oom  for  the  channel,  die  natural  slope  above  ftie 
teirqDoraiy  diveisionsystemwouldbelaid  back  at  a2H  IV  slope  aiigle    This  v^ould 
accommodate  aconslrLicted  drainage  channel  at  a  distance  raii^ig  ft"om  200  to  250  feet 
fi"om  tl\e  ci¥st  of  themmepit  ai\d50  feetft-omlhe  toe  of  tl\epi"oposedlayback   The 
large  vohims  of  eartl"Lft"omtheslopelayback(appi"oxin:nately4  3  million  cubic  yai^ds) 
Tvouldbe  hauled  totlie  v^aste  rock  storage  aiea 

The  miniinuin buffers VI dtli  of  200  feet  ft^om  the  pit  nm  would  pi"ovidesecuiity  for  the 
itlocatedstLtamchaniiel   StabiJily  analj^es  indicate  diatlhe  lowestfactorof  safety  of 
1  4  IS  related  to  a  cntical  failure'  si.iif  ace  situated  approximately  100  feet  ft^om  tl\e  pit 
rim  [Montana Tuni\e Is  2007a]   The  design  places  d*eslreamchani\el  ammimum  of  50 
feet  from tlie  tee  of  die  layback  slope  to  accommodate  rockf  all  andpotenbal 
sedimentatLoiv  altliou^  die  2H  IV  layback slope  is  expected  to  be  stable  foil oivmg 
itveget^tion   To  Induce  ercBi  on  from  the  layback  slope  ai\d  m^rove  the  aestl^elics  of 
the  layback  si  op^j  divei^on  ditches  would  be  installed  at  the  top  of  the  slope  layback 
and  die  layback  slope  v^oi^ddbe  desigjted^vidiadendiitic  drainage  pattern  and  a 
concave  slope    F^ures  A-S,  A-9^aiHl  A-IO  provides  cress -sec  lions  of  tlie  pi^liimnaiy 
desi^  for  die  Clancy  Creek  chani-Lel[Iv1ontai-La  Tunnels  ?00  7b  t- 

The  peiTnanent  relet  ated  open-flow  channel  v^^ouldbe  conslrLicted  di.iiii\gthe  inihal 
phases  of  die  M-Pit  Iv1ii\e  Expansion,  following  the  partial  layback  aiid  reclamation  of 
d\e  36 _9-acre  hillside  above  the  Claiicy  CreekdiveiBionaiea   The  diverei  on  channel 

Tvouldbe  constracted  before  Ihe  natural  ClancyCitekchaniiel  is  removed   l-^^nflow 
IS  diveited  uito  Ihe  lie v^ly  constructed  chaimeL  die  realigned  channel  would  be  tlte  fmal 
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constracted  channel  duim^tlie  i^mEunder  of  active  mining  as  ivell  as  at  tl\e  conclusion 
of  all  mining  Eictivilies 

In  contrast  to  EI5  Alten\ative  2,  forEIS  Alten^ative  3  no  water  fitun Clancy  Ci^eek  would 
be  diverted  into  the  inuie  pit  at  the  conclusion  of  nunuig   Tlie  i^aliuiedconstLiicted 
open-flo^vchannel  would  pennaiiendy  convey  suif  ace  water  and  groui^divater  of 
ups  Ire  am  Clancy  Ci^ek  ai^dtlie  epl\emei"al  drainage  ai^oi^ind  the  nune  pit   The  desigi 
flow  forsuiface  water  v^oi^ild  be  the  1  u"l20  year  i^tuin  period  24  hour  stoim  event 

As  ^vithEIS  Alternative  2,  wetland  aiidstreamchani^elinqjacls  wouldbenuligatedin. 
the  ClancyCi^eek  valley  do^vnsb^am  of  wheie  flo^vs  ft^omtl^eieconstracted  channel 
reenter  Ihe  valley  The  leconstracted  channel  arouiid  Ihe  M-Pit  would  provide 
additional  channel  mitigation  for  Ihe  inuied-out  channel   Additionally,  the 
reconstructedchani\el  ai^oi^ind  the  pit  ivould  allo^vforci^abon  of  a  ^vedai\d  fnngp  along 
thechani\el    FlEure  A-II  provides  acrcBssec&onof  tlie  pi^liminaiy  desigiforihe 
Clancy  Creek  Mitigation  site   Figure  A-12  iJlusti-ates  the  propcsed  fish  habitat 
enhanceirentfortlie  Alten\ative  3  design 

ZO      COMPLIANCE  WITHTHE  GUIDELINES 

Zl      SECnON  230.10-  RESTRi  CIl  ONS  OM THE  DISCHARGE 

ZLl    S«tior23ai0(d:  Prazticcble A flemifve Screening 

EIS  AHeiTiatLve  1  -"No  Action  Al tentative  [L-Pit^  and  two  actLon  alteinalives  ai^ 
described  m  Chap ler?  ai\d  analj^edm  Chapter  3  of  IheEIS    EI5  Alternative  ? - 
Propcsed  ActL on  Alternative  [M-Pit)is  Ihe  Montana  Tunnels  Propcsed  Action   EIS 
Alten^atLve  3  -A^ncy  Modified  Alternative  ivas  developed  in  response  tosixinq^oilant 
issue  areas  identified  dunngtlie  scoping  process  ai\d  agencies'  discussions   Issue  ai^as 
ait  suimnaiize  dm  Section]  7  of  IheEIS,  and  include  hydi"ology,  wetlands  ai\d  Watei^ 
of  Ihe  U_5  ,  fisheiies  and  aquatics^  ivildlife.  enguieenng  and  socioeconomics- 

The  effects  on  wetlands  and  Wateis  of  tlie  US  were  identified  as  one  of  tlie  potential 
issues  to  dnve  tlie  development  of  Ihe  EIS  alternatives  and  evaluation  of  impacts    Tl\e 
affected  acreage  of  v^etiai^ds  and  Watere  of  Ihe  U  5  for  the  tivoEIS  action  alternatives 
(EIS  Alternatives  ?  ai\d  j;)ispi-ovidedin  Tabk  A-l 

EIS  AlteiTiatLve  1  -"No  Action  Alternative  [L-Pit^  is  Montana  Tunnels  L-FitPlai\  as  itis 
piwentiy  peimitted  to  operate  by  DEQ  and  ELM   UnderEIS  Alternative  1,  tlie  M-Pit 
Mine  Exp  ansionivould  not  occui"  Noinq^actto^vetlands  or  Wateis  of  tl\eUS  would 
occur 

Botl\EIS  action  alternatives  (EIS  Alternative  2  and  AlteiTiative  3)  woi.ildresultmthe 
excavation  ai\d  removal  of  approximately  1^800  feet  of  Ihe  Clancy  Creek  di-amage^ 
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distuit  an  addib  onal  600-foot  long  reach  of  the  existing  Claiicy  Creek  chEuii^el;  aiidfiU 
TveliaiMds  and  Wateis  of  tl\e  U  S 

In  addition  to  Ihe  tlii^ee  EIS  aHeiTLatLves^  a  number  of  alten^atives  suggested  during 
scoping^vei^  detennuiedby  tiie  agencies  to  be  infeasible  or  otiienvise  unreasonable. 
The  dismissed  alteniatives  aiid  dieir reasons  for  dismissal  are  discussed  111  detail  in 
Section  2  6  of  the  EIS    The  dismissed  alternatives  include 

AcccJcTcteForrnctionaf  a  Post-Mining  Pit  Lake 

The  option  to  accelei-ate  f  oramtion  of  apes  t-minu\g  pit  lake  by  puirpiiig  water  from 
PiicldyPearCi^ek  ai\dSpiii\gCi¥ekv^as  considered  in  order  to  inci^ase  pit  liigjiwall 
stability  and  create  a  reducing  envu-onment for  msi^ilatingtlie  sulfide-containing 
Tnii\ei"absed  diatreire  in  Ihe  lower  hi |j\v^  alls  of  Ihe  mine  pit  Tins  opbomvas  dismissed 
because  Ihe  same  eftect  would  be  aclneved  by  natural  raveling  and  slouglnng  of  rock 
Tvithl  01  ver  sulfide  content  from  Ihe  upper  pit  111  gjiwall  as  tlie  pit  stabilises  after  minmg 
IS  completed  (EIS  Alternatives) 

Castblastingto  Reduce  Pit  Hi ^iwalls 

Caslblasbng  of  pit  hicjiivalls  to  reduce  upper  pit  hi  gjnvall  slopes  was  considered  to 
accelerate  pitfilling  and  cover  acid  genei-abi^g  i"ock  at  the  bottom  of  tlie  pit  as  soon  as 
possible  and  iiicreaselong-teiTn pit  stability.  Castblastingwas  dismissed  because 

natui^al  rockfall  overtin^  afternuniiigv^ouldbe  sufftcient  to  cover  Ihe  bottom  of  tlie 
pit 

StcpL  Dd'initionof PurposecndNeed 

Montai^a  Tunnels  was  pemntled  to  miiie  an  average  of  15,000  tons  perday(Montai"La 
Depaitrrent  of  State  Lands  |D5L]1935  aiidDSL  1«3E6]     Themimi-LgnKthodhas  not 
chan^d  since  Ihe  mine  was  approved  m  1^86    The  mine  cinrently  produces  11.000  to 
20^000  tons  of  oie  per  day   Projected  avei-agp  annual  01^  pi"odiiction  is  4  to  6  milLon 
tons  depending  oncondibons  tlii^oi^igji  the  i^emaimiig  approve dL -Pit  Plait  [EI5 
AltentatLve  1)   The  cutoff  gi"ade  is  deteiTmnedbytlie  ntarketpnce  of  all  metals^  the 
piice  of  gold  IS  an  mfluenlial  component  of  the  analysis    Oitconti^oL  cutoff  gj^de.  and 
reserves  histoncally  have  been  based  on  a  goldeqiuvalentfoimulalhattookinto 
account  recoveiies.  smelter chaifpS;  miiiei-al  gi"ades,  aitdn^tal  piices    Dramatic 
changes  m  any  of  these  ai^as  could  lessen  or  enlai^ge  reserves    Forexairple,  the  average 
cutoff  3^de  based  on  all  economic  considei"alionsii\2004  was  0  016  oui\ce  per  ton  gold 
equivalent  [Montai\a  Tunnels  2007V  however.  Montaiia  Ti^innels  ci^urendy  no  longer 
establishes  cutoff  gi"ade  based  on  gold  equivalent  (MontaiiaTi^innels  2007) 
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MontEu^a  Tunnels  is  cmiently  penmtted  to  mine  a  total  of  102  million  tons  of  tn^_ 
Montana  Tunnels  wanis  to  access  andinuie  additional  oi^resomveseslmialed  to  i"angp 
fitnn?4  to2E  miUion  addibonaltons  and  extend  Ihelife  of  mine  an  additional  five  yeaiB 
from  2009  thii?u^  2013  (Montana  Tunnels  2TOra)- 

Step2  Identify  A  Itemdives 

EIS  AHeiTiatLve  1  -"No  Action  Al tentative  (L-Pit)  was  i^tained  as  aii  alteniative  to  be 
considered  in  Ihis  Sho^ving  In  addition^  t^vo  action  alteniatives  considered  in  IheElS 
as  descntedm  Section  1  2  3  of  Ihis  ShowingtElS  Alternative  2)  aiidSeclionl  2  4  of  tins 
5hov^Tng[EI3  Altentative  3jiveie  i^tained  as  tlie  alteinalives  to  aitalyze  withmtlns 
Shov^mg  ai\d  are  Ihe  basis  for  tl\ef olio v^Tng5creenu\gpi"ocess 

St€p:l  Levd  1  Screening 

EIS  AHeiTiatLve  1  -"No  Action  Al tentative  (L-Pit)  does  not  nieet  tlie  stated  purpose  and 
need  of  providing  additional  oitresoi^iKes  estimated  to  range  fi"om24  to  23  milLon 
additional  tons  aiid  does  not  extend  Ihe  life  of  mine  an  additional  five  ye^rs    Each  of 
theEIS  ac lion  alternatives  (EIS  Alternative  2  and  AlteiTialive  3}inEels  the  stated 
objectives  of  accessing  aiid  imniiig  24  to  23  miUion  addibonaltons  of  ore  aiid  extends 
the  life  of  miiie  anflve  additional  yeaiB.  EIS  Alternative  1  was  eliminated  based  on 
Level  1  screemiig 

Stcp4  L»d  2Screening 

Eachof  tlie  EIS  action  alternatives  (EIS  Alternative  2  and  Alten\ative  3)  was  evaluated 
itlatLve  tom^acS  to^vetlands  aiid  Wateis  of  the  US  fron:\ininii\g-  andconstraction- 
specific,  pi"obable,  adveise  envu^onmentalinqDacIs    Tins  evaluation  is  summanzed 
below 

Both  EIS  action  alternatives  1EIS  Alteinalive2  and  AHen\ative  3)  would  excavate  and 
itmove  approximately  1;300  feet  of  the  Clancy  Ci^eek  drainagp;  distuit  an  additional 
600-foot-long  reach  of  tl\e  existing  Clai\cy  Creek  channel;  ai\dfiJl  v^edai\ds  and  Watera 
of  Ihe  U_5    For  EIS  Alternative  2^  Clancy  Ci^eek  surface  water  and  gjT^ui^dwater 
iipslrean:\oftl\e  pit  would  be  diverted  around  tlie  M-Pit  using  a  c  ombiiiation  of  a2,(NW- 
foot-longpipe  and  a  600-foot  open-flow  channel,  both  during  tlie  miiie  expansion  and 
at  tl\e  conclusion  of  mining (Montaiia  Tunnels  2007a)   For  EIS  Alten\ative  3,  Clancy 
Creek surfacewaler  ai\d  gi"oundv^aterupslreain  of  tl\e  M-Pit  would  be  diverted  ai^ound 
theimnepitinaconslructed  open-floivstreani channel  soon  aftercomnwnciiiglheM- 
PitMme  Expansion 

For  EIS  AlteiTiatLve  2,  a  portion  of  Clancy  Creek  would  te  diverted  into  the  M-Pit  at  Ihe 
conclusion  of  mining  to  foim  a  lake  tl\atv^ouldreachequihbnuinatelevation5,b25  feet 
(about  25  feet  below  tlie  elevationofClaiicy  Creek}  about  tivocentunes  after  mining 
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ceases  (MontEu^a  Tunnels  200ra}_  ForEIS  AlteiTiabve  3,  no  water  from  ClancyCi^ek 
Tvouldbe  diverted  into  theminepit  at  the  conclusion  ot  mining  Instead,  Iherealigjied 
constracted  open-flow  channel  would  peimaiienliy  convey  surface  water  and 
gjT3ui\dwaler[ofi^5tieainClai"Lcy  Creek  and  Ihe  ephenteral  di^aina^}aroui\d  tiie  iniiie 
pit-  Additional  wafer  (eslin^ated  annualized  flow  equal  to  100  gallons  pernnnute 
(^m)  |0_22cf5]J  would  be  availableu^Claiicy  Cieekdtuvnstre  am  of  theminepit  for  EIS 
AlteniatLveS^i^latLve  to  EIS  Alternative  2 

BoHyEIS  acUon  alternatives  lAlteiTLaUve  2  and  Alteinative  3)  would  impact  ivetlands 

Table  A- 1  provides  tl\ewetlai\d  types  and  acres  tl\at  woi^ildbe  directly  and  mdn^ectly 
impacted  by  the  M-Pit Mine  E>Yansionmto  the  Clancy  Ci^eek  drainage  forbothElS 
AlleniatLve  2  aiid  Alternative  3_  Clancy Ci^eekweflaiid  areas  ai^showi^  onF^ure  A-2 
The  pninaiy  diffei^encebettv'eenEIS  Alternatives  2  and  3  for  ^veflai^ds  is  tliatEl? 
AlleniatLve  3  provides  potential  for  some  additional  wetlands  to  naturally  i^establish 
along  ftte  full  length  of  the  reconstiuctedClaiicy  Creek  channel;  no  wetlai\ds  would 
establish  along  tlie  portion  of  Clancy  Creek  contained  ui  a  pipe  under  AHeiTialive  2 

In  addltioii;  tliei^ivould  be  relatively  less  loss  of  aquatic  habitat  f  or  E15  Alternative  3 
coirpared  to  Alleniative  2  because  Clancy  Creek  ivould  be  rei"outed  to  aconsQucted 
open-flo^v  chani\el  tliat  irimics  Ihe  exisQiigchani^elrathertliaiiinto  a  2;000-f  oot-long 
Ib-mch-diameter  hi  ^-density  polyetliyleiie  pipe,  and  habitat  would  reinau\  connected 
thus  providii\ganenvironirenttl\atcouldpolentiallysuppDrtexisQi"Lgbiota 

Lastly,  i^inavoidable  adveise  effects  onother^  non-Wateis  of  the  US  res  oi.m:es  were 
evaluated  in  ftieElS;  ai\d  are  summarised  uil'ableA-2 

Summary 

The  i^esults  of  tl\epi"acticable  alternative  screening  prcc  ess  den^onstrale  that 

•  The  EIS  AlteniatLve  1  -No  Action  Alternative  (L-Pit)  does  not  meet  the  stated 
purpose  ai^diieed  of  providnig  additional  ore  resoi.m:es  estin^atedto  i-angp  ft"oin 
24  to2S  million  additional  tons  and  does  not  extend  the  life  of  mme  an  additional 
Ave  yeai^ 

•  TheEIS  action  aHematLves  [EIS  AlteiTialive  2  and  Alternative  3)  do  nteettlie 
stated  purpose  andiieed  of  providn^g  additional  ore  reserves  aiid  extend  tlie  life 
of  mine  an  addibonal  ftve  yeai^ 

•  BothEIS  ac lion  alternatives  {EI5  Alternative  2  and  AHeiTiative  3jwoi.ild  result m 
the  excavation  and  removal  of  appi"oximatelyl;SOO  feetof  tlie  existing  Clancy 
Cieekchannel  ai\d  associated  wetlai\ds  ^TlEure  \-2) 

•  EIS  Allen^atLve  2  would,  result  uitlie  divei^ion  of  Clancy  Ci^eek  surface  water 
ai\d  gj-oundwaterupslreain  of  tlie  pit  aroui\d  the  inuie  peiin"teter  using  a 
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combinabonof  2;000-foot-longpipe  and  a  600-foot  open-flow  channel  (Ffeure  A- 

•  EIS  AlleiTLatLve  3  wcxild  result  u\tl\e  itrouUng  of  Clancy  Ci^ek  to  aconsttiicted 
open-flo^v  chEuinel  tliat  munics  Ihe  present  Clan:  yCitekchaniiel  and  woi^ild 
convey  up  to  the  1  u\20  year  return  pen  od  24  hoi^irstoim  event 

•  EIS  AlleiTLatLve  2  would  result  u^tlie  divei^ion  of  aportion  of  Clancy  Ci^eek  into 
the  M-Pit  at  Ihe  coiiclusion  of  mining   Under  EIS  AHeiTiatLve  3,  none  of  Iheflo^v 
of  Clancy  Ci^eek  (except  stoim  events  gitater  liian  Ihe  channel  desi^ji  flow  equal 
to  the  1  m20yeaiuttun"Lpenod24  houi^stoiTn  event}  would  be  diveiled  into  Ihe 
mii\e  pil^  instead  a  i^ali^jied  constructed  open-flov^  chaniiel  ivould  peimanently 
convey  surface  water  arouiid  the  mute  pit  More  v^ater^estunated  ani^uah^ed 
flow  equal  to  100  gfini|0  22  cfe]}  would  be  available  in  Clancy  Ci^eek 
dov^istL^am  of  Ihe  mine  pitforEI?  Alten\alive  3_ 

•  BothEIS  aclionalteiTialiveslEIS  AlteiTiabve  2  and  AHen\alive  3)Vb?ouldresultu"L 
an  equal  urqD act  to  wetlands  (Table  A-1) 

•  EIS  Allen^atLve  3  v^ould  provide  poten&al  for  some  additional  ^vetlands  and 
aquatic  habitat  to  natui^ally  reestablish  along tlie  fulllengtl^  of  the  i^econslructed 
Clai\cy  Creek  channel  [Flfiure  A-7}_  No  wellaiids  would  estabhsh  along  the 
poitLon  of  Clancy  Creek  contained  u\  a  pipe  forEIS  Alten\ative  2 

•  EIS  Allen^atLve  2  woi^ild  result uitlie  loss  of  conneclion  of  sti^am habitat 
upslrean^of  tl^emu^pit  diverei on  proposed  for  Claiicy  Creek  and  IhelcBS  of 
available  habitat  duimg  aiid  after  mine  operations  ft"om  an  alteitdflo^v  regime 
m  Clancy  Ci^ek   Tlie  2,000-foot-longpipe  would  not  be  an  adequate 
envii"onment  to  support  existing  biota 

•  Impacts  tobiotaforEIS  Alternatives  would  be  less  IhanEIS  AlteiTia&ve  2 
because  Clancy  Ci^eek  would  be  i^eroutedto  aconslrucled  open-flow  channel  Ihat 
mimics  Ihe  exisliiigchaniielratl^erthaiimto  a  2;000-f  oot  long  Ib-mch  diameter 
hi glvdensily  polyethylene  pipe;  aiid  habitat  ivouldi^emainconnecledj  tiius 
providing  ai\  envu^onment  Ihat  could  potentially  support  existu^g  biota 

Inconclusioii;  considenngin^acts  to  Ihe  aquatic  ecosystem  and  olher  adveise 
envuxnimental  consequences  Ihat  c oi.il d  result fron\in^lementati on  of  eachEIS 
Allemative[Table.V2^EI5  Alternative  3  IS  die  bestpi-acticable  alternative  wilh  Ihe 
least  amoi^int  of  mming-  and  conslruclion-relaledmY  acts  tliat  could  not  be  mitigated 

Z1.2    S«tior23aiO(b)-Disdiar9eComplianc:ewitti  Guiddin^s 

The404(bXl)guidelii\es5echon230-10(b)ieqLiiretl-Latno  discharge  shall  be  aulhonzed  if 
It 

•  Cai^ises  or  contributes  to  any  violation  of  applicable  waler  quality  standai"ds 
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•  "\^olEiles  any  applicable  to>ic  effluent  standard  or  prohibi  lion  under  Sec  ton  30  7  of 
the  Act 

•  Jeopai^dizes  Ihs  conbiuiedexislei^ce  of  species  listed  as  tliitatened  orendangpied 

uiidertlie  Endangpi^d  Species  Act (ES A]  of  1973,  as  amended,  orresulls  m 
liiElihood  of  the  destnjclion  or  adveiBe  modifuralion  of  ini lie  al  habitat  under  Ihe 
ES  A  of  3973 

Acbvilies  related  to  mine  expansion^  excavation  of  Clai^cyCieek  ivetlaiids  mitigalion^ 
and  assccialedinuiing-andconstL'QctLon-related  a:livitLes  mtl\e  Clancy  Citek  drainage 
have  been  evaluated  undei"  the  fcJl owing 

State  water  quality  standa-ds  DEQ  provides  5ec li oi\  401  cerbficalionpi.u^uai"Lt  to  die  state 
rales  {APMlb-20 1701  etseq]   DEQ  has  i^evie^vedlhe  datapiesentedmfrie  EI5  lelaledto 
the  distuitiarLce{ordischai^J  of  mateiiEd  andv^n\ake  a  detennuialion  for  violations  of 
applicable  state  water  quail tystai\dai"ds_  DEQ  ^vill  not  niake  lis  finEd  i-uling  unlil  tl\e 
Coips  ofEngjneeiscon^leles  its  final  404(b XI  jevalualion  Section 404  pemntS;  issued 
bytheCoips  of  En^ieei^,  re quii^  Section  401  cerlificalioi\  Aiiy conditions  totl\e401 
ceilificatLomvouldbecoiidilions  of  tl"Le5ei:lion404  pennit  ASei:lion401  ceilificalion 
does  notcons&tQle  a  i^lniquislinisnt  of  DEQ  auftionly,  or  any  subsequent  alter  alions  or 
addi&ons  thereto^  nor  dees  if  fulfill  or  waive  ai\y  olher  Ice  al,  state,  orfedei"alitgulations_ 

Toxic  d^lu^ntstcTdard  or  prohibitior:  Doci^imentationof  anal^:^  of  n^aleilal  to  be 
disturiied/dischar^d  as  a  lesi^ilt  of  Ihe  plx^]e1:t is  contained  mtlieElS   Deteimmation  of 
conq^lianceAvilhSeclioiiSOZof  Ihe  Clean  Water  Act  IS  eiiconqjasse  dm  DEQ  ievieiv_ 
Section307  Inquires  review  of  Ihs  pro]ei:tinLgJ\tof  Ihe  possible  inlroduction  of  toxic 
pollutai^S   Asuidicated  above,  ivater  quaLtycerbficatLonprnsuant  to  Section 401  of  tl\e 
Clean  Water  Act  would  be  Inquired   All  conditions  idenlifiedm  the  Section  401 
ceitificatLomvouldbeu^cluded  ascondibonS;  shouldlhe404[bXl)  evaluation  lesult in  a 
lecommendaboii  to  issue  a  pennit 

TFireaterecT  or  encTang^ed  speciEs:  In^acts  to  tlii^atened  OT endangf  i^d  species  weit 
addressed  u\  Sect  on  S  9  3  of  die  EIS  and  aie  addressed  m  Seclion  3  5  3  of  Ihis  Sho^ving 
Tocomply  witlilhs  ESA,  a  biological  assessment  was  pitpaied  by  BLM  that evEduates  the 
polenlialeffecis  ontiii^atened  and  endangpi^d  species  tiiatmaybepiesentintiie  pi"0)ect 
aiea  Tlie  ELM  aiidUSFVvS  v^ouldieview  Ihe  docuiiient  aiidlheUSFVvS  v^oi^dd  lender  a 
biolo^al  opinion  If  theBLM  deteimines  ftiattl^prefentd  alternative  n\ay jeopardize 
the  conlinued  existence  of  aspecieS;  it  may  offeraieasonable  ai^dpnident  alternative 
thativould.  if  urqjlemented;  pieclude  (eopEffdy  Montaiia  Tuniiels  must  successfully 
n"eetthe  lequu^emenls  of  tins  section  of  tl^404[b(l)  gvudebnes  m  order  for  tiie  404{bl(l) 
evaluabon  to  result  m  aiecoinmendatLontoissi.ie  a  pennit  Tl^  applicant  lealizes  failuie 
tDn"eettiie  lequiremenls  of  tins  section  would  itsultu\  a  recomn^ndation  of  denial 
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2L3  S«tior23ai0(d-De^addionof  WdersofttieU.S. 

Pro]ei:tm^aclB  tliat  would  CEOise  orctn"LtLibi.ile  to  degpidabonof  V^^lei^  of  IheUS  ai^ 
addressed  lhi^oi.i iJioi.it  tins  ShcnvmgaiidintlieEIS   TlierecoinDiendalion  to  issue  a 
pemutv^oi^ildbe  based  onihe  assessment  of  tlte  project  iinpaclE  andihe  plx^posed 
imligalitnis   Inoi-dertoconcludetliatlhe  Montaiia  Tuiniels  Mine  pii>]ect  would  not 
cause  orconbibuleto  de^j-adation  of  Walere  of  tlieUS^  Montana  Tunnels  must 
successfullymeetlhei^quiieirenls  of  lius  seclion  of  the404(bjll  guidelines 

SectLon230  10[i:Jof  tl^  guidehiies  prohibils  Ihe  discharge  of  dredge  orfiUmalenaltliat 
V70i.ild  cause  oi^conbibuleto  degi-adalion  of  Water  of  tlieUS   Fmdingp  of  degi-adalion 
nuist be  based  on  factual  deleimirLalionS;  evaluabonS;  and  testing  33CFR  Part 320  4[b|l- 
3  also  states  IhatlhE  unnecessary  aller  all  on  or  destL\iclion  of  ^vetlaiids  shoi^ildbe 
discouraged  as  conlraiytotlie  public  uiteiest 

Degradation  of  Hk  Watei^  of  tl^U5  as  it  applies  to  wetlands  and  ClancyCieek surface 
v7ateritsoun:es  is  discussed  m  detail  below 

Wetlands 

Fromanalionalpei^peclivej  tl\e  deu"adation  oi^  deslruclioii  of  iveliands,  andotlier 
special  aquatic  sites,  is  considei^d  tobe  Ihs  most  severe  environmental  in^  a:  t  covered  by 
the404(bX])  guidebnss    V\fetlandsperfoin\vaiioi.is  funcbons  tl\at  ai^  vital  to  Ihe 
integjity  of  lhe^vedai\ds}^temai"Ldcoi\lnbute  to  Ihe  overall  quaLty  of  Ihe  nation's 
v/atei^   E>:anq?les  of  Ihese  ivetlaiid  fuiicbons  are  gr^i^^i^walerrechai"^  and  dischai^ge^ 
sedmtentstabili^atLoni  sedrnisnt/ toxic  ant  relentioii^  and  nutiient  removal/ 
h-ansfoniialion  Otl^rv^etiand functions  considei^d  to  be  m'poilant  to  tlie  public 
interest  and  which  serve  biolo^jcal  functions  are  Ihe  pi"oviding  of    gei"Leral  habitat 
(nesting  spav^Tiiig  reanng  and resliiig sites ^  aquabc  divei^ty  aiid  aKindaiKej  ^vildlife 
divemty  ai\d  abundance^  i^ecieation  aiiduniqiieiiess  in  nature  orscareityintlieregjon 

Montana  Tunnels  conq^letedtl^  identification  and  delineation  of  ^vedands  and  Waleis  of 
the  US  fortliemme  pi"0)ectai^aivilh  technical  assistance  h-om'^'VESTECH 
Envu^onntental  Sei-vices,  Inc  a"VE3TECH2006)inAugiJst20O3  and  July  2004     The 
v/edaiiduwentoiyublizedsite-specihc  infoimabonfor  vegetation^  soilS;  aiid  hydrology 
collected  during  baseline  evaluations  of  the  Montana  Tunnels  Mine  expansion  areas 
On-site  field  work  folio  v^ed  the  V\fetlandDelii\ealionMai"Lual  developed  ii\  1937 
(Environinental  Laboratory  19E7)_ 

Only  aieas  proposedfordistuitaiiceby  Ihs  Montaiia  Tuniiels'  mining  pi"0|ectiveie 
delineated,  and  the  Coi^s  of  EngjiieeiB  conducted  afield  veiificalion  of  tliese  plx^posed 
expansion  ai^as  onJi.ine21j  2005  (Allaclunenl  A-1}.  Tl\eCoips  of  Engjneere  deteimined 
that  an  ai"ea  mapped  as  potentially  juiisdictional  |ust  dov^TistieairLft"on"LplotMT03-6  on 
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ClEU\cy  Creek  did  not  have  hydrologjc  indicator  ?Q"Ldivasnon-^vetland{AHa<:hnienl 
A-lr  F^ure  A- 2)   The  Corps  of  Encjneei^  also  detemuned  ftiatpotenlially  |uiisdictional 
Tveliaiids  mapped  along  Pen  Van  Citek  were  not  ]unsdii:tLorLal.  since  stitamflo^vs  in 
this  reach  of  Pen  Y  an  Creek  donot  reach  navigable  wateiB    Therefore;  Pen  Yaii  Creek  is 
not  further  evaluated  m  this  Shov^mg   Wedaiids  detemiuiedtobe  ]unsdiclional  bytl\e 
Coi^s  of  Engjiieeni  and  DEQ  ai¥regi.datedpi.iiBuant  to  Sections  404  and  401  of  the 
fedei-al  Clean  Water  Act 

Table  A -1  provides  asummaiy  of  ^vedaiid  lypes  aiid  acreages  mip  acted  by  EJS 
AlteniatLves  2  aiidS.  TdJe  A -3  provides  a  list  of  common  species  cccumngin 
Wedai\ds  along ClaiicyCitekAvitliinlhe  nirne  expansion  ai^a_  Clancy Ci^eek^vetlands 
that  woi^ddbe  lost  ai^piinianly  paliistiii\esci'ub-shi'Qb(P5S]  and  palusQinef oldest 
(PFOj  witl\sn\all  areas  of  pali.islnneen"Lergent{PEM)  wetlands  based  on  the 
classification  of  Cov^ai"din  and  otlieis  [1979J   Tlie  ]-to4-foot-ivide  Clai\cy  Creek 
channel  IS  incised  1  to  ?  feet  deep  except  for  a  short  section  wliei^  it  is  has  a  4- to  b-foot 
incised  channel    Wateris  1  to  6  inclies  deep  [in  August)  over  a  gei"Lei"ally  gi"avel-bned 
channel   Intiie  segnsnt  of  C lane yCi^ek  proposed  to  be  i^emovedby  tl\ee>Yal\dedM- 
PltMlne  Expansioii;  tlie  chaniielis  classified  as  iiveime,  upper  peitnnial  wifti  a 
gj^vellyunconsohdaled  bottom  (P3UB1}  Below  Ihe  niine  expansion  area^  Clancy 
Creek  loses  flow  and  becomes  intemuttent  m  diy  yeai^ 

Drumn^ond  ivillo^v  (Sc*j>r  G^umrnmdara}  and  Booth  willow  (Sa^j^r  i^ 
ovei^tory  of  tlie  scrub-slinab  wetlai\dtype    Undei^tory  species  varyvjitlimoistui^ 
itfjme  wettest  sites  contain  beaked  sedge  {C^9irrcG[r5t3l.  blue]omti^eedgr^s 
{C^smagrosbsca^admsis},  andi^dtopt^gvos^i^stti^cnfJffsX^vhile  less  wet  sites  contain 
moi^Kentuckv^blue3^s{Pfflpf3t3lflS}  and  common tin:\otl\y{PW 

Two  palustiiiie  forested  types  occui^  along C lane yCitek   Tlie  quakuig  aspen (PcpiiJus 
frffmi/adsj  lype  is  pitsent  adjacent  to  Ihe  existing  L-Pit  and  is  dominated  by  quakuig 
aspen  aiidtliinleaf  alder[^/n[i5JnCcn3'.  Redtop  ai\d  Kentucky  blue ^-ass  are  common 
ui\deretoiy  species   Upsb^am  of  Ihe  mine  pit  tl\e  valley  nairov^s  andconifere  ai^  Ihe 
pi^valentoveiBtoiy  species    Engelmani\  spnoce  [PJCe&aiCfa'rrT^nMj  and  Douglas  fu" 
(P^ajdc^SLJ^SfTT^lz^aTJ}  dominate  a  mixed  undei^toiy  of  shrubs,  gj-asses^  andforbs 
Prominent  i^indenitoiy  species  include  red  raspbeiiy[fltj(us J cfea^s).  tliinleaf  alder^ 
Bebb's  ivilloiv  {S^txbdjba^^,  redtop,  blue]ou\ti¥edgi^ass,  ai\d  common  horeetail 
(Eqjisstum  sr/^ie) 

The  palustnne  emergent  type  has  marginal  v^etiandcharactenslics  and  is  dominated  by 
heitaceous  species  mcludnig  Kentucky  blue  gi"ass,  common  timothy  Baltic  iTJsh  (Juncus 
taTrojj),  common  yaii-ow  [4  cfuJ/fflm/fat^Jum^  aiid  Nebraska  sedge  {Ca^arnetras^eTSS) 

Wedaiid  functions  aiid  values  for  Clancy  Creek ivei^  evaluated  using tlie  Montana 
Wedaiid  Assessment  Metl"Lod[BergJui"Ld  1999 )_  Allachmeiil  A-2plx^vldes  Ihe  results  of 
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the  wetlEindfunclions  and  VEdues  assessment  Clancy  Ci^eek^veliaiids  rated  hi ^ for 
gener  Ed  hsh/ aquatic  hEibitEit  flood  attenuabon^  production  export/food  chain  support, 
and  ej"oundivEiter  discharge/itchar^    Using  a  foui^c  ate  gcny  ranking  system  [I  tlii^ougii 
IVrAvitlil  beu\ghighest}r  Clancy Citekwedaiids  ranked  aCategoryll 

SiFf  ace  W^er  Resources 

As  discussed  in  Section?  1  of  tins  Shoivmg  botliEIS  action  aHen^Eitives  [Alteniative  2 
and  Alteinalive3)ivouldi^esultirLft*eexcavalion  and  removal  of  approxunately  1,600 
feet  of  the  Clancy  Ci^eek  drainage    ForEIS  Alten\Eitive  2,  sui^Eice  v^Eiterand 
gjT3ui\dwalermClancyCi¥ek  woi^ddbe  diveiledmto  theminepit  Eit  the  conclusion  of 
mining  ai\d  would  no  longpr  be  availEible  downstream  of  the  M-Pit 

Clai\cy  Creekis  a  sniall  perennial  stL^am flowing  adjacent  to  die  noiUnvest  side  of  die 
L-Pit  [Fl|!ure  A-Z>  Elevations  witiiin  the  Clancy  Ci^eek  drainage  basui  rEinge  from 
approxiiTiEitely  7,S00  feetinits  lieadivateiT  to  5^550  feetattiie  peiTmt  boundary   The 
stL^am  ongjiiatesfromspiiiigs  ai\d  liistcmc  mine  aditfloivs  ^pi-oxmmlelyl  mile 
upslream  of  the  Montana  Tuniie Is  Mute  pitui  ei  steep,  conifer-foi^estedcEinyon^vidia 
drainage  ^^^  of  EipproximEitely  1,000  Eici^es.  Tl\e  sti^am  chaniiel  is  flanked  by  wooded 
and  herbaceous  npeuiai^  ai^as  witl\  inoderate  sinuosily  aiid  a  moderate  to  steep 
gj^dient 

FloAV  u\  Claiicy  Creek  has  been  n^asi^ired  at  t^vo  suiface  v^Eitermonitonng  stations  [SW- 
Ib  EindSW-16B)^  ?\s  sho^vn on FlEure 3.7- 1  of  dieElS    Surface  watermonitoiiiig stEilion 
5W-16  IS  located  ]ust  do^vnstL^am  of  die  mine  pit  monitom"LgstEilion5W-16B  is  located 
]  mile  do^vnsb^am  of  die  pit  aiid  about  one-half  nule  doivnslream  of  the  confluence  of 
Kady  Gulch  with  Clancy  CiteklFIeiire  3.7-1  of  ihc  EIS). 

Flow  at  station  5  W-lb  v^eis  n"teasi.iredsevei"al  times  during  the  peiiodl992  tlii-ougli 
1994;  once  ii\  1995;  aiid  oiice  agau"Lin20l>3_  Me Eisui^d  flows  i^angedfromO  gpm[0  cfs) 
tolj333  gpm[2  97  cfs]    The  averEigp  flowforallmeEisui^enKnls  was  655  gpm{l  46  cfs) 
MontEinEi  Tunnels  eslunales  tliat  the  long-teiTn  annualized  averEigefloivu^ClEmcy  Creek 
in  the  vicmily  of  die  mine  pit  is  about  100  ^ni(0  22  cfe}_  Tlie  1  m5  year  retuii\  pen  od 
flowforClancyCi¥eki^arsl:ationSW-16  ivas  estui^atedto  be  6^732  Q5n"L(15  cfs) 
(MontEU\a  Tunnels  2007a). 

In  gei^i'^-  Clancy Citekexliibits  good  waler  quEilityu^the  area  of  Ihe  mine  pit,  even 
thoi^igii  thei^  IS  sonie  effect  ft"omhistonc  mine  drainage  mtroduced  iiito  the  creek  at  ai\ 
upslreEunlnbutary  location   Claiicy  Creek  is  softtomoderately  hEU"d  with 
coiiespondinglo^v  levels  of  dissolved  s oh ds^  total  alkalinity.  andmstEds  andnear- 
neuti-alpH    On  average,  the  nietals  concentrations  ^pearto  behi^ier  whendieflo^v 
volun"teis  lov^er  Thee  one  enlrations  of  metals  atsinface  water  monitonng  station  SW- 
Ib  haveinetDEQ-7suiface  v^ater  standards  for  human  healtl\  except  for  cadmium  The 
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concentL-aboiE  of  cadimuiix  copper^  and  lead  have  sometimes  e>TeededtheDEQ-7 
acule  orchii^mc  aqualic  waler  quality  a  tandaiiis    Detailed  mfoimationi^lated  to 
surface  water  flow  and  water  quality  m  Clancy  Citek  is  provide  din  Section  3  7  of  die 
EtS- 

2L4  S€<tior23ai(Xd}-Approprid€crdPra[li(^leSt€pstoMinirnizePcit€nt}d 

Adverse  I  mpacts  of  the  D  isdiarges  on  the  Aqu^c  Ecosy st^n 

Actions  ftiatwouTdbetakento  avoid  orminimiae  adveree  effectSj  as  considei^d  m 
Subpart  H  of  Ihe  Guidelnies  ait  discussed  in  Section  4  0  of  this  Shov^^ing 

3.0      FACnJALDETERMINATIOWSANDPaT^MTTALIMPACfS 

3-1       PHYSI CAL  SUBSTRATE  I  MPACTS  AND  DETERMI  NATl  OTJS 

The  substi^ate  of  the  aquatic  ec  osystem  is  consideit  dm  Section  230  _11(  at  and  230  20  of 

the  Guidelines    BotliEIS  action  aHeiTiatLves  [EIS  AHen\ative  2  and  Alternative  3)  ivould 
result  in  ftie  excavation  and  removal  of  approximately  1,600  feet  of  tl^  Clancy  Citek 
drainage  ^^rid  associated  weflaiids.  disturb  ai\  additional  600-foot  lon^  it ach  of  the 
exis  ling  Clancy  Citek  channel,  and  affect  existing  ivetlands  ai\d  Wateis  of  tlie  US_in 
the  wetlai\ds  mitigation  area  onClancyCitek|Ffcure  A-3)   A  total  of  2  64  acres  of 
Tvedai^d  would  be  in^  acted  of  which?  11  acits  ivouldbe  dntctly  impacted  andO  53 
acre  mdii^ectly  impacled   Additionallyr  2_13  acies  of  scrub/shrub  aiid  entergent 
wedai^ds  would  be  directly  inq: acted  within  ftie  Clancy  Ci^ek  mitigation  sile  as  a  result 
of  construction  to  install  aloAvpeimeabilitybner  to  ensure  v^eflaiid  hydrology  v^thu\ 
the  mitigation  site  IMontana  Tunnels  200rb) 

311  SubslrdeEle/^on  md  Slope 

Foi^EIS  Alteinative  2,  Ihe  ClancyCieekchani\e!  would  be  excavated  and  flow  iii  tlie 
imiied-out  portion  of  Clai\cy  Creekivouldbe  i^eroutedi^isiiigacombmation  of  a  2,000- 
foot-longpipe  and600-foot-longconsti'ucled  open-flow  channel,  boftidunng  active 
mining  aiidfoi^ver  after  mining  ceases  as  pait  of  tl\e  reclamation  plait   Fleiire  A-2  ai\d 
FIcure  A-1  show  the  ai^al  extent  of  tl\eM-Pit Mine  Expansion  aiidthe  proposed 
substL-ate  elevations  aiid  slopes.  V\fetland  aiid  stream  restoration  would  cccui^m  a 
mitigation  site  downsb^am  of  Ihe  pit  expansion   No  peimaiient  chaiiges  ii\  substi^ate 
elevation  or  slope  would  occui^  downslream  of  the  conshiicted  open-flow  chanitel 

For  EIS  AlteiTiative  3^  aconstiucted  open-floivchani^l  would  be  built  ai"ound  ftiemine 
pit  soon  after  commencing  the  M-Pitlv1u\e  Expansion    EIS  Alternatives  substi^ate 
elevations  ai\d  slopes  are  sho^vn  in  F^ure  A-7   No  peiTnanent  changes  m  substrate 
elevation  or  slope  would  occui^  downslream  of  the  constracted  open-flow  channel 
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ai.2         CompcrisDnofFill  Md^TiaTBcrdSubstrded  Discharge  Site 

Fill  n^alenals  aiid  subslrate  atlhe  dischar^  site  ai^  discussed  u\ Section  4  2  of  dus 
Shov^TTi^   ln"pacted^vetlandr  wcxildbe  mitigated  pnor  to  nrnie  expansion^  if  possible 
Soils  fitunlhemitigabonsite,  uicludiiig  hydnc  soils  fi^om  existing  wetlands  aiid  deep 
loan's  suitable  f or  suppoilu^ghydrophytLC  vegetations  ivould  be  salvaged  from  and 
ledostnbuted  onthennligalionsite    V^^th  establishment  of  wetland  hydi"oloe;y,  Ihese 
soils  would  develop  hydiic  chai^acteiisturs 

Hydilc  soils  fi^omtlielvl-Pit Mine  Expansion  ai^awould  be  salvaged  ai\d  i^dislnbuled 
adjacent  to  Ihe  i^eestabhslied  channel  if  EIS  Allen^ative  3  ismiplenienled-  If  Ifae 
pemntlii^g  and  mute  expansion  schedules  donotallowformitigationpnorto  wetland 
impact,  hydnc  soils  fi-omlhem^act  aiea  ivould  be  i.ised  on  the  nitigation  site 
(Montana  Tunnels  2Wra)- 

aL3  Dredged/Fill  Mderial  Mcvemmt 

As  part  of  EIS  AlteiTialive  2  and  Al tentative  3;  tl\e  M-Pit  Mine  Expansion  would  remove 
the  Clancy  Ci^eek  channel,  undeilymg  alluvn^int  aiid  associated  ^vedaiids  along 
approximately  1, BOO  feet  of  Ihe  Clancy  Cieek  di^amage  iFlyure  A-4  and  F^ure  A- 7]   A 
total  of  2  64  acres  of  v^eti  and  would  be  inq:  acted  of  which  2  11  acies  would  be  dn^ectly 
impacted  andO  53  acres  mdn^ectly  inq? acted  (Table  A- !}_  Additionally,  2  13  aci^es  of 
scrub/shrub  ai"Lden"tergent^vetlands  would  be  du^cdy  impacted  ivitliuitlie  Clai\cy 
Cieek  mib  gab  on  site_ 

EIS  Alten^atLve  3  also  incorpoi"ales  aSti  ^  acre  l"iillsidelaybacktopi"ovideslructui"al 
integilty  for  the  construe  led  Clancy  Ci^eek  channel  Toensi^ire  long-lenn  chaniiel 
stabilltyr  it  would  be  i^ecessaiy  to  i^locate  Ihe  Claiicy  Creek  channel  ^vifriin  aSOO-foot- 
wide  bench.  andpcsitioi\ed200  to  250  feet  fi-om  Ihe  crest  of  Ihe  noilhwest  liigiiwaU 
The  volunte  of  waste  i"ockfi^omthepitslopelaybackisestin:\atedto  be  ab  oi.it  4£  million 
cubic  yards    Tlie  waste  rock  would  be  hauled  to  tlie  v^aste  rock  storage  area 

Aten^oraiyiiicreaseiiisoil  ai\d  substi^ate  movenient  along  Clai\cy  Creek  would  cccur 
dunngpiteMzavation  aiidconstnacbon  of  the  wetlai\ds  mitigation  site_  Installii^g 
appropiiate  best  mai^agpnient practices  (EMPs^  such  as  silt  fencing bet^veen  the 
mitigation  ai^aandthe  downslreamundistuit»ed  ai^a^  would  reduce  matenal 

movement 

aL4  Phyacal  Effects  on  the Bmthos 

Benthos  are  animals  andplanis  IhatLve  on  lake  bottoms  or  sti^ambeds    ln"pacts 
lelatedtoEIS  Alternative  2  i^latedtobentl\CB  are  disci^issed  m  detail  in  Section  3  10  3  2 
of  Ihe  E15  lirpacS  i^latedtoEIS  Alternatives  related  to  bentlios  are  discussed  m 
Sections  10  3  3  oftl^eEIS    For  EIS  Alternative  2,  there  would  be  (l)tl-Le  loss  ofl.BTOfeet 
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of  aquabc  habitat  inClancyCi^eektliat  would  be  excavated  andi^laced  v^tli  a]6-iih:h- 
diaireterpipC;  [2)tl"Le  loss  of  coimecli  on  of  stL^am  habitat  in  Clancy  Ci^eekups  Ire  am  of 
theminepit  divereion.  and{?}lhelcBS  of  avail  able  habitat  duimg  aiid  after  mu\e 
operaboiis  fromaii  altered  flow  i^gjire  in  Clancy  Ci^eek   The  pipe  woi^ildnotbe  an 
adequate  environment  to  supp  oit  existing  benftios    Impacts  forEIS  Alternatives 
■would  be  leas  thanEIS  Alteniative  2  di^inngnnne  opei-alions  bee ai.ise  Clan: yCi^eek 
■would  be  itroutedto  a  constructed  open-flow  channel  Ihatininiics  tl\e  existing  channel 
soon  after comntencuig  the  M-Pit Mine  E>Yansioni"alhertl\ai\into  a  ?,000-f oot-long  16- 
inch-diameterhigii-densitypolj^tliyleiie  pipe,  and  habitat  woi^ild  remain  connected^ 
thus  providing  an  environmsnt  that  could  polentLallysupportbenliios 

3JL5  En>gonand  Aca^onPitems 

Erosion  and  accretion  patterns  would  expeiieiice  shoit-teiTn effects  ft^om  botli  EIS  action 
alteiTiatives    M-Pit  Mine  Exp ansion^  channel  excavation^  and  i^lated  wetlands 
mtLgatLon  aiid  minn\g-  andconsti-uction-i^lated  activities  would  increase  sti^ainbank 
erosion  rates  and  alter  sti^am  accretion  patterns   Tl\ese  effects  would  be  more 
pronouiiced  atlhe  tune  of  excavabonand  conslruirtLon  and  would  peisist  as  mmor 
eftecis  uiitil  vegetaUonis  reestabhshed  along  the  distuitedstL^am banks    V\5tl"L 
application  of  BMPs  and  pi"oper  i^clanialioni  erosion  and  accretion  would  be  induced 
and  no  long-leiTTL effects  are  anticipated 

3.L6        AdionsTak^rtoMinimizelmpadstotheSjb^rde 

Actions  Ihat  would  be  taken  to  minimize  adveise  effect,  as  inSubpaitH  of  tl\e 
Guidelines^  are  discussed  in  Sec  lion  4_0  of  tins  Showii\g 

3.2      WATER,  CURREMT  PATTERNS,  WATER  LEVEL  FLUCTUATl  ON,  AND 

SALI  Nl  Vf  DETERMI  NAT!  ON 

The  water  within  an  aquatic  ecosj^lem  contains  dissolved  ai\d  suspended  organic  and 

inoi^ganic  constituents    Tins  composition  of  Ihe  water,  togelherv^thivaterciKulation 
and  cini^ntS;  fluctuations  in  water  level,  and  salinity  gradients  [if  present)  help  to 
characten^e  aii  aquatic  sj^lem 

32J.  WderCh^mislTy 

The  coirpcBitLon  of  the  dissolved  ai\dsi.ispended  constituents  inwater^  considered  ii\ 
Sections  230  ll(b^  230  22  ai-Ld230  25  of  tl\e  Guidelines,  are  important  factoid  m  a 
systems  abdily  to  support  aqLia&c  hfe  aiid  hi^unaii  uses  Clancy  Ci^ekis  classified  by 
DEQ  as  aB-1  slreanvmeanm^tl^atbeiieficialuses  for  dunking  culniaiy  and  food 
processmglafterconvenlionaltL^alment},  batliing  swimming  aiidrecreaUoUi  growfti 
andpropaga&onof  sahnomds  ai\d  aquatic  life,  walerfo^vl  and  fuibearei^;  a^cultui^ 
ai\d  industrial  puip  OSes''  must  be  n\aii\tained_  Exislii\gv^ater  quahtymClaiicy  Creek  is 
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suchliiataonte  of  the  beiieficial  uses  are  urq^au^d    As  ai^esult^  ClancyCi^ekis  bsted  on 
theDEQ  303(d)  list  f  or  urpau^dv^ateiB    The  specific  uses  that  Claiicy  Creek  does  not 
support  ait  aquatic  hfe,  gj^^wfti  and  propagation  of  salmoiudsj  and  dnnkmg  water. 
The  probable  cai^ises  of  iirq?auinent  aitcontainuiationbyvaiious  metalS;  channel  and 
habitat  alterations,  ai\d  siltation   The  probable  sounzes  of  Ihese  causes  are  a^icultui^j 
resource  eKti-action  (mining)  aiid  roads 

It  IS  anticipated  that  EIS  Alternatives  ?  and  3  would  affec  t  water  clailty,  color. 

suspended  pailiculates,  ai\d  turbidity  doivns  Ire  am  of  tlie  nunepite^ansion  and 
associaledexcavalionof  tlie  ClancyCi^eek  channel,  and  dov^istt^ain  of  any 
constractLon  aiid  ^vetlands  nmtigatLon  activities,  attlie  tune  Ihese  activities  occui"  Tl\ese 
unpads  would  be  most pi-onounced  duraig  earth  moving  and  may  conliiiue  as  minor 
imp ac Is  for  the  short  term  folio v^Tng  the  disrLip&oniintilchaniiel  banks  have  stabilised 
and  been  revegetated    ForEIS  Altema&ve  3,  Montana  Tunnels  ivould  collect 
operational  geocl^eimcal  data  ai\d  conduct  tesling  on  material  ft^om  the  hillside  layback 
itquu^d  to  construct  tlie  Clai\cy  Creek  channel  (FlL'ure  A-2}  to  assess  tl\e  lilEliliood  of 
potential  long-tennClaiicy  Creek  water  quality  issues  associated  Avitli  acid-producmg 
potential  of  i"ock^vilhinthelayback  if  pi^esent 

3.Z2        Curr^rtPdtemsandCirojI^on 

Cmrent  patterns  and  v^aterciivulalioni  considei^d  in  Section  ?30  ]]|b]  and  ?30  ?3  of  tlie 
□ludelii^es,  ai"e  die  physical  moveirents  of  water  in  Ihe  aquatic  ecosystem  In^acls 
relating  to  Ihe  ci^urent  and  water  circi^ilati on  would  occui^forEIS  Altentative  2  and 
Alternative  3 

ForEI?  Alternative  2,  Clancy  Creek  si.iif  ace  water  (up  to  Ihe  1  in5yeai^flood  event?  ai\d 
gjT3ui\dwalerup3treamoftl\e  pit  would  be  diverted  aroui^dtlieM-Pitusinga 
combinalionof  pipe  and  ai\  open-flo^v  channel  diguing  active  mining  operations  (Flcure 
A-l)_  Fl oivm  Clancy  Creek  gi^aterthai^  Ihe  desi^event  would  be  diveiledmto  Ihe 
mii\e  pit  and  managed  as  makeup  water  f or tlie  mill   A  cutoff  wall  would  be 
constractedto  divert  gfoui^dwater  Tl\e  diveiled  flow  would  rejoin  Clancy  Creek 
downsti^ain  of  the  pit  a  total  distance  of  2^600  feet  from  tlie  upstrean^diveision  Attl\e 
conclusion  of  mining  a  portion  of  Clai\cy  Creek  would  be  diverted  into  tlie  mii\epitto 
fonn  a  lake  ftiatwouldi^achequilibiium  at  elevation  5^25  feet  about  two  centuiies 
after  mining  1 


Under  EI5  Alteniative  3  none  of  Ihefloiv  of  Clai\cy  Creek  (except  stoiTnevenIr  greater 
thai\  the  channel  desigji  flow  equal  to  tl\el  ii"l20  year  return  pen  od  ?4  hoi^irstoim 
event)  would  be  diverted  to  Ihe  pit  at  the  conclusion  of  mining  Instead.  Clancy  Citek 
would  be  i^routedto  a  constructed  open-flow  channel  soon  after  commei^cing  the  M- 
PitMme  Expansion   The  constructed  channel  v^oi.ildpem\anentlyconveysuiface  water 
and  u"oi.indwater  of  upsti^am Clancy Ci^ek  and  tl\e  ephemeral  drainage  ai"ound  Ihe 
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iriiie  pit  More  v^ater^estunated  aiiiiuah^edfloiv  equal  to  100  gpm|0  22i:f5]iv^ouldbe 
availableii"LClai"Lcy  Cieekdoivnslreainof  theDnnepitforEIS  Alternative  3 

For  botli  EIS  AHeiTiatLve  ?  and  Alternative  3^  a  ^vetlands  mitigation  sile  would  be 
i:onsti'ui:ted[Flciire  A-3i   Tlie  Clai\cy  Creek  mitigation  site  contains  b  54  acres  of  upland 
flnd2  13  acres  of  weti and  for  a  total  size  of  3  67  acres    Aineai\dem\gslreainchani\el 
Tvouldbe  constracted^vilhui  the  nn ligation  site  to  acliieve  acompai^able  lengftiof  all 
impacted  channels    T\vo  channels  cun^entiy  exist  in  Ihe  upperpoilion  of  tlie  mitigation 
silC;  of  v^hich  only  one  usually  contauis  flow   ForEIS  Alteniative  3,  the  Clancy  Ci^eek 
channel  would  be  reconstracted  on  Ihe  bench  above  IheM-Pit  and  would  add  to  the 
total  lengdi  of  mitigated  stream  channel  (Flyure  A-7)_ 

aZ3  Nomal  WderLwd  Fludu^ons 

Noimalivater  level  fluctuations  ai^considei^d  in  Sections  ?30  ]](b}and  ?30  ?4  of  the 
□uidelu\es    Nomial  water  level  fluctuations  ai^  seasonally  eye  heal  mtlie  Clai\cy  Creek 
drainage,  with  hi  ^tr  water  levels  cccumiig  during  spni^grLinoff  aiidloiver  water 
levels  occiniinginlate  sumn^r;  fall;  aiidivu^ter  ForElS  Alten\ative  2;  the  excavation 
andremioval  of  1,600  feet  of  Clancy  Ci^eek^  tlie  divei^ion  of  flood  floivs  iiito  Ihe  mu\e  pitr 
andtlie  divereion  of  up  to  fttefullfloiv  of  Claiicy  Creek  into  the  mute  pit  at  the 
conclusion  of  imnuig  would  reduce  water  levels  u^Clai^yCi^eek  downsti^am  of  ftieM- 
Pit 

ForEIS  AlteiTLaUve  3,  ClancyCi^eek  would  not  be  diveiled  u\to  ftiemme  pitatftie 
conclusion  of  imnii^g  and  water  levels  mClancyCi^ekdownslreamof  tlie  mine  pit 
would  not  be  impacted;  except  for floodevenlslai^gertl^an  the  design  flov^    Stoimflow 
gjtatertiianthe  1  in20yeaiu^tun"Lpenod24  houi'stonneventv^ould  spill  into  tl\e 
inline  piti^inderthe  EI3  Alleniative  3  proposed  desi^  and  there  would  be  less 
fluctuation  in  ass  cciated  water  levels  m  Clancy  Ci^ek  dunngtlieselai^ge  flood  evente_ 

3^^        ScJinily  Gradients 

Sahnitygi^adienlE  are  considered  inSections  230  11(b)  and  230  25  of  Ihe  Guldehi^es 
Sahnity  gi^adienls  exist  xvl^re  saltivatern^els  ft^shivatei^    Salinily  gi"adients  do  not 
occur  fortius  project 

3.Z5        AdionsTakentoMinimizelmpacts 

Actions  liiat  would  be  taken  to  minimize  adveise  effect,  as  considered  u\5ubp ail  H  of 
the  Guidelines,  are  discussed  iii  Section  4  0  of  this  Showing 
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3.3      SUSPENDED  PARTI  CULATE/TURBIDTTYDETERMINATlOfJS 

Suspended  paitLculates  in  an  aqiiabc  ecosj^tem  Eu^considei-ed  m  Sections  230 _111i:)  ?a\d 
230  21  of  Ihe  Gi^udehiies    Suspended  pailiculates  consist  of  fme-gi-auiedmii^ei^  ai^d 
orgEuiic  pEulicles 

331         Eff^ctson  SuEpETTdedPartiajIdes  end  Turbidity  Le/ds 
Ncdthe  DiBdiarge  Site 

EIS  AlleiTLatLves  2  ai\d3  ivould  affect  suspended  pailiculates  andtui^bidity  doivnstreain 
of  Ihe  M-Pitlvluie  Expansion  and  associated  excavation  of  the  Clancy  Ci^eekchannel^ 
and  douiisb^am  of  anyconstruclionandivedaiids  miligalionactLvilies,  atlhetinis 
these  adivibes  cccui^   These  impacts  would  be  pronounced  dunngeailh  n:\ovu\g  and 
nmycontinQe  as  nunor  unpads  for  die  short  term folloAvii^g  the  disrup&onunlil 
channel  banks  have  stabilised  and  been  i^ vegetated   Tl^esem^acls  would  occui^  at  and 
imntediately  dov^\gj^dient  ft-cnn  Ihe  disturbed  site    It  is  anticipated  tliattl^e  effects 
Tvouldbe  tenqDoraiy  As  revegf  tation  cccui^  on  sire  am  banks  aiid  wetlands^  tlie  level 
of  suspended  partLculates  would  i^tum  to  on  gjnal  conditions 

3^2        Effects  on  Ch^miccJ  and  PhyacalPropEfties  of  the  Wd^r  Column 

Duiingthe  time  of  mine  pit  and  channel  excavation  and  di^mngconstructionactivibes^ 
LgJitpeneti^ationthrouei\the  walerchaniiel  wouldberedi^icedbytlie  increase  m 
sedimsntatLon  do^vnslream  of  the  distui^bed  areas    The  sites  are  mmovingwaleis  aiid 
Inductions  in  dissolved  oxygen  are  not  expected    No  toxic  iretals,  organic  consbtuenlSj 
orpalhogens  would  be  u\li"oduced  into  tlie  Clancy  Cinek  aquatic  sj^tem  as  a  insult  of 
anyEIS  al tentative 

3.13  Effects  on  the  Biota 

Biota  IS  a  teim  mfeniiig  to  animals,  plants^  or  microorganisms  ftiathve  wilhin  the  water 
colunni   Impacts  related  to  EIS  Alternative  2  related  to  biota  are  disci^issedm  detail  in 
Section310  3  2  of  tlteEIS  Impacts  related  to  EIS  Alternative  3  related  to  biota  are 
discussedmSection310  3  3  of  tlteEIS    ForElS  Altentative  2;  tlieit  wouldbe(l]the 
loss  of  1,600  feet  of  aquatic  habitat  inClancy  Creek  tliatv^ould  be  excavated  and 
itplaced  ^vitli  alb-mch-diameterpipe;  [2)tl\eloss  of  coniiecbon  ^vilh habitat ii\  Clancy 
Creek upstL^am  of  the  miiie  pit  diveisioiv  and  (3)  the  loss  of  available  habitat  duni^g 
ai\d  after  mme  operations  ft-omanalteitdflo^vregimeii^Claiicy  Creek  The  pipe 
Tvouldnotbe  an  adequate  envii^onment  to  support  exisQi\g biota    Impacts  for  EIS 
Alten^atLve  3  would  be  less  IhanforAlteiTiative  2  because  ClancyCi^eek  would  be 
itroutedto  a  constructed  open-flow  channel  Ihat  mimics  tlie  existing  channel  soon  after 
commencing tlie  M-Pit  Mine  Exp ansion^  and  habitatwouldi^emain  connected,  rather 
thai\mto  a  2,000-foot  long  Itn-inch  dianieterliiiJvdensilypolyethjdenej  thus  providiiig 
an  envu-onnient  that  c  oul  d  p  otentially  supp  oit  existing  biota 
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3.14        AdiorsTak^  to  Minimize  Impacts 

Actions  that  Avould  be  taken  to  minimize  adveise  effect,  m  considered  in  5ubp ail  H  of 
the  Guidelines^  are  discussed  ui  Section  4  0  of  tins  Showing 

3.4      CONTAMI  NANT  DETERMI  NAT!  ONS 

The  following  parameter  have  been  MsessedmevEdualmglhebiologjcal  availabiJity  of 
possible  containu\ai\l5  infill  n^atenalf or EI5Alten\atives  2  ai\d3^  asconsidei^din 
Section  230  ll(d}  of  tlie  Guidelines: 

•  Physic  eJ  characteristics  of  the  fill  matenal 

•  Hydi"ocj"^hyii"L  Illation  to  kiioAvn  or  Einticipatedsoun:e  of  c  ontamination 

•  Availabihty  of  contaniuiaiits 

An  evaluation  of  tlie  above  uifonnation  is  discussed  in  detail  m  Section  3  7  of  IheEIS 
Existing  datauidicate  Ihe  c  oncentrations  of  cadniunv  copper,  Eind  lead  (station 5 W-l 6 
on  Clancy  Ci^eekl  Eindcadmiuin,  copper,  lead;  and  sine  (station  SW-16E  on  Clancy 
Creeklhave  sometiines  e>a:eededtlieDEQ-r  acute  or  chrome  aquatic  water  qiiaLly 
stEindards    Tlie  concentrations  of  manganese  have  e^zeededtlte  secondEuyniEixiniuin 
contEunuiEuit level  (SMCL)  at  bolhinoratonrLg stations    Tliese  datasuggfsttltere  is 
some  eftectfronihistonc  mute  di^Eunage  orei-osionfromlnstoiic  nune  workm^  liiat 
may  attunes  enter  Claiicy  Creek  i^stLtain  of  Ihe  exisluig  mu\e  pit   In  addition,  it  is  not 
luiusuEdforsmface  waler  flowing  tln^ougii  areM  of  hi gjinuneralization  to  exhibit 
VEUiatLons  inmetEils  concenti^aDcmS;  especially  dmii\ghigl\  flow  evenis  charactenzed  by 
elevated  tuitudily 

The  Inllside  laybackforElS  Alten\ative  3  possiblycouldencouiitermatenEd  that  could 
potentLEillybe  acid  generaluig  |Flpure  A-Z}  Therefore^  as  part  of  EIS  Alternative  3^ 
MontEU\a  Tunnels  would  collect  operational  geoclienucal  data  Eind  conduct  teslii^g  on 
n:\atenal  ft"omtl\elayback  re  quired  to  construct  Ihe  ClancyCitekchaniiel  to  Msess 
potential  long-temi  Clancy  Creek  water  quality  issues 

3.5      AQUATl  C  ECOSYSTEM  AND  ORGANI  SM  DETERMI  NATJ  ONS 

351  EOedsonttieAqudic  Food  Web 

An  aquatic  ecosystemis  aiiintiicate  stracture  of  diffei^nt  ti^ophic  levels  mvolvmg  niany 
types  of  organisms    The  food  web  of  ai\  aquatic  ecosystent  as  discussed  m  Sections 
230  11(e)  and  230  31  of  Ihe  Guldehi\es,  includes  flshpopi^dationS;  penphytoni  and 
maci-oinveilebrates    Aspects  of  the  food  web  discussed  in  detail  u\  EIS  Sections  10;  ai^ 
suiimiansed  below 
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ClEU\cy  Creek  ivas  considerably  altered  by  histoilcal  milling  activities  (excavations^ 
roadsj  vegetaboncleann^  elc  )  andbyhistoncal  andpi^esent-day  aijicultiiral  pi-actices^ 
pnmanlylivestccku^azmg  and  hay  production   Beaver  danis  andpondS;  present mtlie 
eariyl9E0s  alongpoilions  of  Ihe  sti^aiiL  bkely  i¥si.iltedmfui1her  alterations  to  aquatic 
habitat  such  as  channel  moveirent  and  reduced  sinuosity  Instre  am  habitat  is  lumted 
due  to  Ihein^acls  of  Ihese  past  and  existing  disturbances  totlie  channel  and  iipaiian 
vegetation   Habitat  is  ti^irther  limited  by  tlie  sire anVs  con^ai-alively  small  size  and 
in^gulai^  flov^  itgime    Pnmaiy  habitat  limitations  ii\clude  induced  pool  habitat  ai\d  a. 
lac  k  of  in-sire  am  c  over  features 

Fish  s  amp  liiig  has  been  peilodic  ally  conducted  in  Clancy  Creek  ft^om  1935  thi-ougli 
2005    Based  on  this  sairq?bn^  it  appeals  thattlie  existing  Montana  Tunnels  makeup 
water  diveisioniiitake  on  Clancy  Creek neai^  Kady  Gulch  is  abaiiierto  upstreamfish 
nnigi"ati  on  because  tlie  fish  popi^dati  on  structure  above  Ihis  diveKi  on  consist  of  only 
Iv^ospecieS;  ^vesSlope  cutthroat  Irout  ai\d  eastern  brook  Ir  out   Sampling  suggests  tliat 
upslreamof  tins  baiiier,  fish  population  stiucture  has  chaiiged  over  bntemtl^e  portion 
of  Clancy  Ci^eekft"om  Ihe  confluence  of  Kady  Gulch  upsire  am  lhrougl\tl\e  vicinity  of 
the  pi"opo5edM-Pit  Mine  Expansion  area   In  ^neral.  fe^verfish  ai^cuiitntly  present 
andtlie  species  conqjositi  on  appeals  to  have  shifted  ft-ompi^dominantlyivestsl  ope 
cutthroat  Irout  m  1^85  to  pi^dominantlyeasteiTL  brook  ti"out  in  2005    Hoivever. 
3 an"pling completed  to  date  does  not  cleariy  show  acon"pelitive  dommai^ce  of  brook 
Irout  over  ^vesSlope  cutthroattroutm  Clancy  Ci^ek  due  to  Ihelo^v  overall  number  of 
individual  fish  sampled 

Seasonal  n\oveirent  likely  accounts  forson^  of  thesairq?le  vanabiJitythrou^tmt; 
however,  Ihe  induced  number  of  fish  could  also  be  ai^esult  of  altei^d  flov^s  ai\d  habitat 
alterations    Drou^t  conditions;  in con]unc lion ^vitli  channel  alterations  resulbiig  ft"om 
a^cultui^,  conslruclioni  and  beaver  activilies,  may  have  disTLip  ted  fish  disbibution 
ai\d  movement;  as  ivell  as  available  fish  habitat   These  alterations  niay  provide  a 
con^eblive  advai\tagp  f  or  brook  Irout  m  the  propct  reach   Compelitionuilhnoni\ative 
species,  such  as  brook  Irout  has  led  to  a  induction  u\  weslslope  cuttlii^oat  ti^out 
populations  ii^Montaiia;  but  Ihe  specific  n"echaiiisms  mvolved  have  not  been  cleariy 
demonstrated  [Gnffilhl9EEt- 

Periphyton  andMacroinvertebrates 

Ovei"allr  Ihe  Clancy  Ci^ek  di^amagesuppoils  alugl^  divereily;  but  i"elatively  low  total 
numbei^;  of  aquabc  inveilebrates^  Ihis  condition  is  similar  to  other  lugl^  quality  s  Ire  ams 
in  ^vestem Montana   3lreaml\ealth[biolic  conditionjis  lypical  of  olher  Montana 
mountain  sti^ams 
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The  pen:ent  ChironoDndae  rretiic  gpiiei-allymcitases  ^vilh  a  deci^asemv^ater  quality 
and  generally  indicates  wlietl^erastreanMS  oLgolropliic  (nutiientpoor)  oreub^ophic 
(nutiient  iich}_  SomeCliironoimdae  aie  i^latively  tolerai\t  of  lie  avy  metals  McCmit 
1999)  Alftiougji  tlte  nttiic  is  liigiier  for  Claiicy  Creek sairq?bn^  sites  compai^dv^tli 
the  regional  value,  Ihe  values  are  still  relatively  low  and  do  not  necessardy  represent 
deg^dedv^aterquahty  or  habitat 

The  most  common  types  of  aquatic  invertebrates  found  in  Clai^y  Creek  ai^  clean-water 
foims  such  as  mayflies  |Ephen"teroptera]j  stoneflies  (Plecoptera].  andcaddisflies 
(Tnchoplera^  i^resentm^  gi^aterliianWpereent  of  die  total  species  con^osilionat 
hsan"phi\gsite 


Differei\ces  behveens  angles  ^vilidn  asan^lingsite  were  influenced  pimnardy  by  the 
available  subslrate    In  general^  sites  dommaled  by  larger  substrate  pailicles  {eg,, 
cobbles]  supp oiled  a  gj^aler  penzentage  of  Ephen"ter op tera  (mayflies)   Sairq?les 
dominated  by  small  paitLcles,  pailicularlysand  and  sediment  tended  to  have  lov^er 
divereilies  butsomebntes  had  gre  ater  total  numbere  of  organisms    Differeiices  between 
3an"ples  collected  at  different  san"p  ling  sites  may  reflect  tl\e  downslreamuicrease  m 
Tvaterten^erature  aiid  gei^raluicrease  m  small  pailicle  sise  subsb^ate  (sand  ai\d 
sedimsnt) 

EIS  AlternadveZ 

ForEI?  Alten^atLve  2,  reah|jnment  of  Clancy  Ci^eek  into  a  pipe  duim^tlie  M-PitMine 
E>Yansionwoi.dd  result  u\  dutctandmdirecturq^acls  to  fish  populations    Under  this 
EIS  alteinabve,  l.BOOfeet  of  C lane yCitekchaniiel  would  be  pem^anentlylcstj  and 
Tvould  result  m  a  Ion g-teim  induction  of  divei^ily  aiid  abundance  of  aquatic  life  a vitliin 
the  sire  am 

Duiingthe  M-Pit  Mine  Exp  ansion^  it  is  likely  tl\at  some  fish  from  upper  ClancyCi^ek 
Tvouldbecoire  entL-auiedinftK  pit  divei^ion  aiid  lest  h^on\ the  popula&on  Tlie  number 
of  fish  tliatv^ould  enter  ftieM-Pit  duiiiig  operations  would  lil^lybe  small  because  only 
flop's  gi^ater  ftian22cf3  [1  in5yeai"stoiTnevent}wouldspillinto  tl\epit  duiiiig 
operation   Follov^Tngmuie  clcsi^ire;  apoilionof  tl\eflov^  [die  volume  v^as  not  identified 
byMontai"LaT\innels)mClancyCieek  woi^ddbe  diveiledmto  die  pit  lake    Based  on  pit 
lake  waterquahty  mo  delnig  conducted  by  Montana  Tuni\e  Is  and  revieivedby  ftie 
agencieS;  itivouldtake  decades  befoitM-Pitlakeivaterquably  would  ireet  all  DEQ-7 
aquahc  cnteila  [Montai\a  Tunnels  ?007a) 

The  2;000-foot-long  pipe  i.ired  to  conveyClancyC  reek  v^oi^dd  present  aconqslelebanler 
toupstitaminigi"alion  of  fishu\tl\eslream  Approximately]  5  imles  of  Clancy  Creek  is 
pi^esentupstLtam  of  Ihe  propcsed  diveision  pipe  This  secbon  of  sti^am  would  become 
isolated  fii^m  the  lower  portion  of  Clancy  Ci^eek   The  fishpopulabonupslream  of  this 
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divereion  point  ctmsislE  pi^dominantly  of  eMteinbi-ook trout  v^tli  small  nuinbei^  of 
Tveslslope  cuttlii^oat  trout 

Sufficient  infoimatLon  on  Life  liistoiy  parameter  of  thetroutpopulaboninClai^cy 
Creek  IS  not  available  to  deleimu^e  if  tlie  fishpopi^ilationupslieainof  tlie  pit  would 
peiTist  if  isolated  from tlie  i^st  of  Clai\cy  Creek  Due  to  con^ebtLonfi-oin  brook  ti-out 
and  reduced  ai-ea  of  available  habitat,  isolation  of  tins  portion  of  tl\e  population  may 
inci^ase  tlie  iisk  of  ivestslope  cuttiiroatlroutextmclionuitl^e  di^aina^  Habitat 
upslream  of  tl^epi-oposedinuie  pit  divei^ion  is  hi^u^adient  and  lacks  deep  pools  aiid 
apaivning habitat   Disconiiectingtlie  upatreamreach  of  Clai\cy Creek  ft^om  the  lest  of 
thesQeamwoi^ildbe  along-teiTnadvei^e  impact  to  v^eslslopecuttln-oatti^outuiClai^cy 
Creek  and  possibly  a  long-lerm  adveise  intact  to  eastern  bi"ook tr out ii^ClaiicyCreefci 

Short-teiTn  adveree  impacls  onfishmClaiicy  Creekby  chaniiel  disturbances  ai\d 
inci^ased  fine  sediment  levels  associated  ^vithconslrLiction  and  i^abgjiment  of  tlie 
Clai\cy  Creek  channel  ait  likely  to  occui"  Effect  would  iiiclude  ten^oraiy 
displacement  of  fish  ft^om  tl\e  project  aita  and  potential  destiucbon  of  fishcaugjitmtl^e 
abandoned  channel 

AlteniatLve  2  has  tlie  potential  to  reduce  Ihe  abundance  and  divereily  of  aquatic 
inveitebi^ates  u\Clai\cy  Creek  tlii^ougji  dntctloss  of  aqiiabc  habitat  and  loss  of 
connectLvily  Willi upstLtaminveilebr ate  populations    Sufficient  mfoimati on  is  not 
available  to  estimate  Ihebiomass  loss  of  aquatic  inveilebrates  Avltliin  tiie  l^SOO  feet  of 
Clai\cy  Creek  that  would  be  lost  under  tins  alteina&ve,  because  only  onesan^le  was 
collected  v^thin  Ihe  affected  re ach^  ivhich  does  not  i^i^sent  tlie  i-angp  of  available 
habitat    It  is  unlikely  tliatsubstaiitial  aquatic  iiivertebrate  divereilies  or  densities 
would  develop  in  the  l6-ii\ch.  2.000-foot  diveKionpipe;  andnummal  drift  from 
upslreampopi^datLons  would  azcur  thi-ou^Ji  tlie  pipe   Tl\eloss  of  available  habitat 
would  result  m  ashoit-leiTnreductionm  divemty  and  abui^daiice;  but  would  bkely  not 
be  sufficiei\t  to  i^esult  in  a  long-teiTi\  adveree  impact  to  aquatic  iiivertebrate  populations 

Aquatic  invei'tebratepopi.datLons  would  likely  shift  also  m  response  to  habitat  changes 
thatxvoi.dd  occui-forEIS  Alten\alive2   Consti\iction  of  wetland  featui^s  at  the  mtake 
ai\d  outlet  of  Ihe  diveiBionpipe  duiiiig  operations  ai\d  diveKion  of  Clancy  Creek u\to 
the  pit  lake  would  lesi^dtmcieation  of  new  habitat,  once  fillingis  con^lete    Wetiand 
and  lake  envii^onmenls  provide  different  available  habitats  foraqiialic  uwertebrate 
populabons  and  would  bkely  have  a sbgiitlydiffei^ent species  coirpcsitioncon^ared 
with  other  habitats  fouiidmClai^cv  Creek  The  construe  led  channel  dov^nstieam  of  Ihe 
pipe  outletwouldpresentsbgiitlydiffeient  habitat  conditions  coirparedivitl^  existing 
habitat   The  constiucted  channel  would  be  lar^r  aiid  sleeper  Ihantiie  exisbi^gnatui-al 
channeir  would  consist  of  more  unifoiTn substrate,  and  ^"ould  lack  organic  matenals,  at 
least  in  Ihe  short  term  Rate  of  aqualic  invertebrate  colonisation  mi^centlydistuitied 
channels  can  vaiy  ^atly,  and  colonization  depends  onmvei'lebi"alemobibly[dnfL 
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s^vumiiing  crawliiig  andfU^it),  subslrate  textuit  and  assKiated  food  supplies; 
corrpetLliorv  andpredation   It  is  LlEly  tliat  ?a\  aquatic  uivertebrate  populatton  would 
coloui^e  tlie  chaiiiiel  withu\  ^veeks  orn\ontlis  after coustnoctionj  dependii\g  on 
upslreainpopi^ilatLtnis.  substrate,  and  stitainflo^vs 

In  additLoii;  short-teiTi\  advei^e  mipacta  to  aqualic  uwertebrate  populadons 
dov^nsti^ain  of  the  M-PitIv1ineExpansionareainayocci.irduiii"Lgi¥ali|j"Qi"tent  and 
constractLon  of  Ihe  Clancy Ci¥ekchaiii\eltl"Q^oi.igiiirB:i^ased  sediment  deL very  Tlie 
potential  shoit-leiTnuicrease  m  fine  sedintent  levels  in  Claiicy  Cieek  would  be 
mtigatedtl'Q^oi.igJiconsti'uctionEMPs  and  aie  note>^ecled  to  have  ai^ylong-teim 
advei^e  urpacS  onaquabc  uwertebr ate  populations 

EISAIlprnatlve3 

Under  EIS  Alleniative  3,  Clai\cy  Creek  would  be  i^eroutedto  aconslruirted  open-flow 
channel  that  mimics  tl\e  existing  channel  soon  after  coinmEi^cu^g  the  M-Pitlvline 
E>Yansion   Tins  woi^ild  be  moi^  beneficial  to  Irout  populations  tl\ai\EIS  AlteiTialive2 
because  it  would  not  result  in  loss  of  available  habitat^  and  could  result  m  alon^-tenn 
improven"tent  to  aqLia&c  habitat  if  tl\e  constructed  channel  consisis  of  enhai\ced  habitat 
featuies  compai^dv^thtlie  existing  channel   ForEIS  Alteniative  3,  anywestslope 
cutthr oat  Ir out  m  upper  Clancy  Ci^eekVb?ouldcontu\ue  to  be  atnskof  coirpebtionv/itli 
brook  ti^oi^it  It  IS  difficult  to  quantify  lids  iisk,  because  tl\e  status  of  this  populalionis 
uiicleai'due  to  the  sniall  nuinbeiT  of  fish  s  angled  in  2003  and  2005    Restoration  of  the 
Clancy  Creek  channel  ai^dnpanan  ve^talion  would  result  m  a  long-term  beiieficial 
impact  to  fish  populations  in  upper  Clancy  Creek  The  existing  Montana  Tunnels  water 
divereionstnoctuie  do^vnstL^am  of  Kady  Gulch  cuii^ntly  functions  as  abamerto 
upslrean:\fishinigi"alion  Enl\ai\ceirtent  of  Ihis  stnoctuie  to  ensure  itieniams  abainerin 
the  futui^  would  Induce  tlie  potential  fore  olonization  of  upper  Clancy  Ci^ek  by  more 
introduced  fish  species    Maintainingtliisbanier  would  allov^  for  potenbal  restoration 
of  Ihe  ^vesSlope  cutthroat  Irout  populalion^iiicluding  active  i^moval  of  bi"ooktroutif 
necessaiy,  to  cccurintiie  future 

The  length  of  tiniE  for  aquatic  inveilebrates  to  colonize  iiev^ly  available  habitat  vanes 
depending  on  distai\ce  ft"om  existing popi^ilations  and  channel  condibons,  but  it  is  likely 
that  a  divei^e  population  of  aquatic  iiwertebrates  would  colonize  Ihe  new  channel 
lelatLvely  quickly  (weeks  tomontiis)  ForEIS  Alternatives,  habitat  conditions  v^ouldbe 
pi^esentthat  aremoie  appi"opnate  for  aquatic  inveilebr ate  populations  typical  of 
headwater  3  Ire  airSj  and  a  Jong-term  bei"Leficialin"p  act  is  e>pected 

a5.2  Effects  on  SpedcJAqudic  Sites 

Certain  special  aquatic  sites  as  defined  and  considered  in Subp art E;  Sections  230  40  - 
230  43  tl\at  could  be  in^acted  include  wetlands    Riffle  andpool  con^lexes^  vegetated 
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shallows,  SEU^ctuanes  andrefu^s,  mudflabj  and  coral  itefs  are  not  obsei'ved  iii  tl\e 
project  area  or  considered  fiirtlierui  tins  Sho^viiig. 

^ellaDds|Secliaii  230.41).  A  total  of?  b4  aci^es  of  ^vetland  would  be  m"p  acted  of  v^hich 

2  11  acres  woi^ildbe  directiym^acted  ai\d0_53  acits  indirectiym^ acted   liable  A- 1 
provides  asiimn^ary  of  ^vetland  type  and  aci^agps  iirq?acledby  EIS  AHen\atives  2  ai\d 

3  In^acts  to  wetlai\ds  ai^  discussed  m  detail  inS«:lion2_l_3  of  tins  Showing. 

3i3         EfEeclBonThredened  or  EndcTgered  Species 

Propctm^acls  lelatedtoplaiiS  aiid  arun^als  listed  as  tln^alened  orendangpi^duiider 
theESA  are  considered  u\  Section  230  30  of  Ihe  Guidelines    There  aieno  known 
occun^ences  of  any  fedei-ally  listed  or  pi-oposed  plant  species  ivitlnn  tlie  proposed 
propct  "Vicinity  The  occuii^iice  of  threatened  or  endangered  aninial  species  is 
discussed  m  detail  in  Section  3  9  of  liie  EIS^  and  is  summarised  below 

BaldEa^e-Thredered 

OnJune2Sj  2007  the  baldeaeje  was  removed  from  Ihe  list  of  threatened  and 
endai\geredspecie5[USFV^2Wr}  Toensi^ire  thatea^escontmue  totlmve,  theU5FV\iS 
will  work ^vith  Montana FisK  V^^dlife  andPari^  [FWPJ  to  monitor eagjes  for  at  least 
five  yeai^    Nesting  aiidivu^tenng  eagles  can  be  found  along  Ihe  Miss  ouiiRiver^  at  least 
23  miles  east  of  Ihe  Montaiia  Ti^innels  Mii\e   Althou^lransientbaldeagjes  rmgjit 
occasionally  fly  over  the  pi"0]ect  ai^a.  habitat  for  bald  eagles  is  notpi^esent   There  is  a 
potential  tl"Lattl\eycoi.ildfoi"agp  on  waterfowl  ontiie  tailings  imfioundmsnt  duiing 
operations 

Gr^  Wolf -Endangered 

InJeffeKonCoui^ty  and  Lewis  andClai^kCounly,  tl\e  gj^y  wolves  are  considered  an 
endaiigeredj  noi^essentialexpenmental  population  Westof  Inteistale-lS  ai\d^vithin 
thepi"0]ect  aiea.  the  g^y  wolf  iscun^entlyLsted  as  endangpi^d 

While  (here  aieno  knowi\  wolf  packs  in  the  vicimty  of  tlie  Montana  Tunnels  Mine; 
Iransient  individuals  may  pass  tlii^oi^igji  tlie  aiea   FWP  reported  the  g^y  wolf  has  been 
recorded  111  tl\e  Occidental  Plateau  area^  |ust  west  of  Montana  Tunnels  during  or  pnor 
to  2002    Tl\enearestknov/n  wolf  pack  IS  the  Spotted  Dog  pack;  soutl\  of  Avoii; 
Montai\a^  approxunately  25  miles  nordiwest  of  the  propctarea 


A^7 


G  rizzly  Besr  -  Thredened 

The  giizzlybearis  not  listed  m  Jeffere  on  Coui^ty,  althoi^igjiitis  listed  for  Lewis  and 
ClaikCoi^inly  The  NoiUkitl  Continental  Divide  Ecosystem  RecoveiyZoi^e  (NCDE)  is 
the  nearest  p op ulab on  of  ^zzly  beaiB.  appi-oxunately  43  miles  noi'ftnvestof  MontEina 
Ti^innels    In  lucent  ye eus,  grizzly  beai^  have  been expandin^tl\euu^angp  ouSide  of  tl\e 
recoveiysone_  The  dislnbudon  of  giizzlybeaiB  soutli  of  IheNCDE  is  approximately  ?5 
miles  noilhof  tlie  Montana Tuniie Is  Mine    Transient  gjizzlybeaiB  coi^ildmove  tlii^oi^igji 
the  vicinity  of  the  rniiie    FVW  lepoiled  that  a  ejizzlybeai'was  obseivedlO  miles  west 
of  tiie  mine;  in  the  BasiiiCieekarea   This  ai^ais  alstuntiie  viirmily  of  theConlinental 
Divide;  winch  13  identified  as  apotentLaUym^ortai^tmovementcomdorfor^vildlifej 
includm^  ^zzly  beai^    Linkage  ai^as  f acditalmg  Ihe  moven^nt  of  ii\dividuals 
bet^veen  populations  ait  inqjoitantto  i^coveiy  of  Ihe  gnzzlybear_ 

C  Jiada  Lynx  -  Thred^ned 

The  Claiicy  CieekptntLon  of  the  propcsed  Montana  Tunnels  M-Pit  Mine  Expansion  is 
considered  to  be  wiftuii  Canada  lynx  rai\^   The  Montai\a  Tunnels  exisbi^gpeimitarea 
IS  at  the  lowerlumtof  tlie  itpoiled  dislnbulion  of  lynx  habitat  east  of  die  C  ontmental 
Divide  [ approximately  b.OOO  feet  elevation)   The  habitat  types  ^vitliin  Ihe  expansion 
ai^a  are  not  considei^dpi^fen^d  habitat  for  lynx.  aldiou^Ji  lower  elevation  coniferous 
ai\d  shrub-steppe  habitat  may  provide  linkage  to  pnmary  habitals 

Thei^  aie  nokiiov^ni^sidentlynxinftieviirinity  of  Montai\a  Tunnels,  andtheie  ai^no 
recent  or  histoiic  acirounls  of  denning  orreproduclionnearMontai^a  Tunnels   Lynx  ait 
hi ejily  mobile  and  enable  of  dispeismg  long  distances  au-oss  habitats  generally 
considered 

35.4  EffHtBonOthff  Wildlife 

Effects  resulbiig  ft"on\  alteitd  habitals  {mine  pit;  f  aciJiUeS;  tailings  stoi-agp  f  aciJily)^ 
includmgitclaured  sites,  would  pereist  Excavation  of  the  mine  pit  induce divildlife 
habitat  m  the  peiTmt  ai^a^  and  Ihe  quality  of  wildlife  cover  u\i¥clain^d  lairds  has  been 
loweitd  due  to  reduced  densibes  of  shrubs  aiidconifere    Sonie  animalS;  ho^vever,  may 
beneftt  from  the  mci^ased  aci^a^  of  foi-agjng  habitat   Impacts  to  wildlife  ft"om 
unplementalion  of  E15  Alleniatives  2  aiid  would  be  addi&ve  to  these  tliat  have  ab^ady 
occun^d   ln"pacts  pnmanly  would  be  aresult  of  addibonal  loss  of  wildlife  habitat 
Additional  habitat  woi.dd  be  lost  tlii"ou|J\  expansion  of  ftteM-Pit 

3.5.5        AdiorsTak^rtoAvDidcTd  Minimize  Impacts 

Actions  Ihatwouldbetakento  avoid  and  minimise  ad vei^e  effects,  as  considei^dm 
Subpart  H  of  Ihe  GmdelnieS;  ai^  discussed  in  Section  4  0  of  this  Shov^mg 
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3.6      PROPOSED  Dl  SPOSAL  SI  TE  DETERMI  NATT  ONS 

WMterock  aiid  tailings  would  not  be  store  diviliui\]unsdiclional  wetlands  or  olher 
WateK  of  tl\eUS    There  Eutno  proposed  disposal  sites  m  considered  in  ?30  11(f)  of  the 
□uidelii\es   In^ acted  ivedai\ds  would  be  militated  pilor to  nune  e>YaiEion^  if 
possible   5oils  fi^om  tl\e  mi  ligation  site^  including  hydiic  soils  from  exisbiig  well  Einds 
ai\d  deep  loams  suitable  for  suppoilmghydi^ophytii:  vegetaboiii  would  be  salvaged 
from  and  i^disQi Kited  on  tlie  nutigation  sile 

3£1         Mixing  Zone DetEfTnin^ons 

As  stated  above^  tliere  ai^no  disposal  sites  associatediviftiEIS  Alteinalives  2  and  3^ 

and  tlieitf oitj  no  mixingsones 

3.6.2        AdionsTak^ntoMinimizeAdv^rseDisduge  Effects 

Actions  liiatwouldbetakento  avoid  and  minimise  ad vei^e  effects,  as  considei^din 
SubpartH  Sections  230  70  to  ?30  77  of  the  Guidelines,  ait  discussed  m  Section  4  0  of  tins 
Showing 

3.G.3         Deterrnin^orof  CofnplicTce  with  AppliccbleW^er Quality  Standards 

Montai^a  water  quality  standai^ds  ait  specified  numenc ally  mCmzi^dai^DEQ -7,  Montana 
Nunienc  Water  Quality  Stai\dards  (DEQ  200tH},  as  acombiiiation  of  hiinnanheallhand 
aquatic  lifeciitena  AppLcable  nairabvestandards  forClaiicy  Creeku\clude  n\a>amun"L 
allowableinci^aseinnatui^ally  occuiiingtiubidity  [5  iiephelonistiic  tuibidity  unils), 
and  no  increases  above  natui-ally  occuinngconcenti^ationE  of  sedinient,  settleable  solids^ 
oilsj  or  floating  soLds  winch  woi.dd  or  are  likely  to  create  anuisance  or  lender  tl\e 
"wateK  harmful,  deQimental.  orm]unous  to  public  heallh.  reci^alioni  safely^  welfare, 
livestock^  wild  aninnalS;  bii^ds.  fisK  or  olher  wildlife  [Adinmistrative  Rules  of  Montana 
[AFM]  ir_30  723}  Montana  rules  also  encompass  a  "nondeg^dalion policy"  to 
prohibit  tl\e  degradalionof  Ingji  quality suif  ace  v^^aterand  gj^oui\dwater(APM 
17  30  701-717.  MCA  75-5^01;  303  ai\d306) 

]n"pacts  to  water  quality  of  Claiicy  Creek  are  discussed  iii  detail  in  Section  3  7  of  Ihe  EIS 
The  excavation  aiid  renioval  of  the  C lane yCi^eksti^am  channel  and  conslrLiction  of 
planned  divei^ion  stractures  and  constructed  sire  am  chani\els  in  Ihe  Clancy  Citek 
drainage  uiiderEIS  AlteiTiatives  2  and3would  likely  result  ii\  aten^oraiyinci^asein 
soil  erosion  ai\d  associated  load  in  total  si^ispendedsoLds  (TSS)  to  Clancy  Citek  during 
the  c onslruc lion  pen o4  evenif  BMPs  were  utilised   The  potential  increase  mTSS 
cannot  be  quaiitified  aiid  depends  ontlie  eftec&veness  of  BMPs    The  urq^act  woi.dd 
peisist until revegeta&on of  tl\e  aita.was  complete 
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3-7      POTENTIAL  EFFECTSON  HUMAN  USE  ChlARACTERISnCS 

Aquatic  systems  can  provide  a  vaiiety  of  i.ires  to  huiiians,  m  considered  in 5ubp ail  F^ 
Sections  230  50  -230  55  of  tl\e  Gmdelmes 

a7J.  MunicpcJ.Priv^  and  Potential  Wder  Supply  (Section  23a50) 

PegulatLon  of  suiface  water  ai\d  u^oi.indwaten.iseivithintl"Le  State  of  Montaiiais 
itqmitd  by  tlie  Montana  State  Cons  btutL  oil;  Article  IX;  Section  3(3]   Montaiiafollo^vs 
the  water  nei\t  doctiiiie  of  pnor  appropnabons    Montai^a  TXinnels  cuirenliy  holds 
ivaterngiils  for2r244  gg?in[5  cfs]  at  a  point  of  divereion  onClai\cy  Creekupslieain  of 
thepit  wilhajanuaiyl  to  December  31  penod  of  use.  and  pilonty  date  of  1B72,  moie 
than  enoueji  to  ^pi"opnatethe  full  flow  of  Clancy  Cieek  at  the  location  of  tiie  mine  pit 
for  all  reasonably  ai^ticip ate d  base  flow  conditions    Tlie  pnoiity  date  of  tins  senior 
watern^tminunizes  Ihepotenlial  toin^acls  downsQe  am  water  ngj^B 

Montai\a  Tunnels  cunenliy  diveils  0  56  cfs  of  suiface  water  fi^omClaiicyCieek  at  a 
point  of  divei^ion  located  lie ai'Ihe  confluence  witlt  Kady  Gulch  to  sabsfymiJl  makeup 
water  re  quirenKnS    Montana  Tunnels  also  maliitains  a  pun^  station  on  lower  Clancy 
Cieek  and  cunently  diveils  2  2  cfs  of  suiface  water  for  mill  makeup    After  minmg 
ceaseS;  tl\ese  appi"opnalions  of  suiface  ivaterv^oi^ild  no  longer  occi^ir.  and  tiie  additional 
water  would  be  available  forotl\en.ises,  assuming  Ihe  Montaiia  Ti^innels  v^aterngjitis 
noti^isedfor  anolherpi^upose 

3.7.2  Recre^OTcJ  end  Commerdal  FisJi^ries (Section  23(1511 

Clancy  Creek  mtl\e  vicinity  of  tlie  proposed  project  is  notconsideied  acommeKial 
fishery.  Altlioi^igji  there  is  aiecieabonEdfisheiy;  Ihs  stteamdoesnot^peartobelniJily 
ublized  In^acls  to  fish  habitat  and  populations  lelatedtomine  expansion^  excavation 
of  Clancy  CieeK  and  associated  conslruchon  activilies  aie  discussed  m  detail  m  Section 
3  5  of  tins  Shov^Tn^ 
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a7.3  Wder-rdded  Recre^on  (Section  23a53 

Pecieabonal  activities  such  as  i"aftii\g  caiioeing  and  kayaking  ai^not  associated  with 
Clai\cy  Creek  Observed  i^cieational  activities  include  c  an^iiig  and  fishiiig   V^iule  Ihe 
naturalbeauty  of  tlie  Clancy  Cieekdi-ainage  v^ouldbe  foiever  changed,  revegetahonand 
itfoiestationeffoilB  would  diminish  Ihe  long teim  effect  of  tliis  impact 

a7.4  Aesthetics  of  the  Aqu^cEcDsyst^n  (Section  23a5B) 

Aesthetic  qualities  of  Ihe  wedands  and  Wateis  of  tiie  US  would  be  inq?  acted  by  EIS 
Alleinatives  2  and  3  As  defmedmtlie  Guidelines,  aestiietics  of  aquatic  ecosystems 
apply  to  tl\e  quality  of  bfe  enjoyed  by  tiie  gei"Leral  public  and  plx^pel■ty  o^viieiB     Tlie 
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plx^]e1:t  would  iirpacttl^e  asstl^etic  quality  of  Ihs  aita  ai^d  visual  i^esouives,  particulEuly 
dunn^DniK  expansion^  excavaboii;  Eind  i^nwvEd  of  tl"Lee>aslirLgClEirB:yCi^ekchai"Q"Lel; 
andcoiBtrLictionof  Ihe^vedEmds  rmligatitnis-site   Sorre  impacts  v^ouldbelongteim^ 
such  as  tl^  landscape  changes  cai.isedbyM-PitMme  Expansion  and  associated  hillside 
layback(FigureA-2crd  FigLJreA-7i   The  visuEd  unpads  of  viev^mg  Ihe  mine  pit  would 
depend  on  die  time  ofyeEffaiidtl^e  visual  oiientation  of  tlie  "vie^ ver  RevegptaUon  and 
reclan^ationaclivitLes  would  reduce  tl\e  level  of  inqjacts  totlie  aestl^bc  quality  of  dus 
aica 

3.7.5  F^dGTcJ  ^d  StdePreEcrves  (Section  23a5^ 

Thei^  are  nopaits.  national  orliistoiicalmonumenls,  national  seashores^  wildeniess 
ai^as,  reseaivhsiles.  orsunilai-pitsei'ves  ivitliin  tlie  pemntboui^dary  of  tlie  proposed 
propct 

An  intensive  cultural  itsource  inventoiy  of  Ihe  propcsedM-PitMme  Expansion  ai^a 
was  conducted  on  an  uit gularly  shaped  paivel  of  land  ii\  Townsliip  7N  Range  4W; 
containinglE5  acres    Theinventoiyresullediiitl^erelocalionof  one  previously 
recordednnnei^s  can^,  and  the  identification  aiidrecoi-dahon  of  fourpi^eviously 
uiidocuntnted  Ins  toiic -era  properties  {Fei"gijson2003) 

For  pinp OSes  of  assessingtheenvu-onniEntal  consequences;  it  is  i^isually  ftt  case  tiiat  only 
''historic  resoi.irces/'j  e^  propeites  detennined"eLgible''for,  orhstedii^  die  National 
PegjslerofHistonc  Places  {NationalRegjsler}  are  considered  Cultural  resounzes  tiiat 
have  beendccmneiyed  aiid  evaluated  and  deteimuied"  not  ehejble'' for  listing  m  the 
National  Renter  ai^  gei^i'^Uy^hiiiii^atedfi^omlhe  assessment  of  effect  Theit  cmrently 
IS  no  foiTnal  consensus  deteiminalion  of  eligibility  for  tl\e  five  pi-opeilies  potentially 
''eLgjble"  for  listing  located  witlnn  the  propcsed  permit  expansion 


3.7.6  ActiorsTak^  to  Minimize  Impacts 

Actions  ftiat  would  be  taken  to  avoid  and  muiiini^e  ad vei^e  effects,  as  considei^dm 
SubpartH  Sections  230  70  to  ?30  77  of  the  Guidehnes,  ait  discussed  infection  4  0  of  tins 
Shov^Tng 

3.8      DETERM  NATION  OF  CUMULATIVE  EFFECTS  ONTHE  AQUATIC 

ECOSYSTEM 

CinnidatLve  eftecis,  as  considered  in  Section  ?30  11(g)  of  tlie  Guidelines,  are  collective 
unpads  of  tlie  pi"oposedpro|ectconsideitd  witliin^acls  ft"oinpast  pitsent.  and 
itasonably  foreseeable  projects    A  deteiminalion  of  tlie  cumulative  effects  ontl\e 
aquatic  eccsystemu^pi^esentedin  detail  m  Sec  lion  4_1_9  of  tlie  EIS    Pi"0]ecl5  considered 
fortlie  cumulative  analysis  ii"Lcluded(lj  subdivisions  mtlie  mure diate  Montana 
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Tuimels  Eu^a.  ;2]Elkhon"LGoldfield5'  pr op csedGol den  Di^am Project  (3) reel Eui^ati on 
of  abaiidtnied  mutes  inlhe  ai^a^  and  (4)  possible  closui^  of  the  Golden  Sunli^JitMine- 

The  cumulative  impact  of  sub divisitms  on  aqualic  resomves  and  fish populatLons  inlhe 

PiicldyPearCi^ek  di^aina^  ai^aivould  depend  on  Ihe  effects  to  sire  am  habitat,  water 
quality,  and  v^ater  quaittily   The  poten&al  change  would  be  difftcultto  detennine 
because  Ihe  exact  location  and  extent  of  future  activities  is  uiiclear  Inqjlementalion  of 
BMPs  di.mi\gconstruclioni  bnibermana^irent  activities;  aiid  duimgi-oadconslruclion 
ai\d  mamtenaiice  should  minimise  inq^aclr  to  aquatic  habitat 

3-9      DETERMNATl  ON  OF  SECONDARY  EFFECTS  ON  THE  AQUATl  C 

ECOSYSTEM 

SecondaryeffeclB  on  WateiB  of  tlie  US  .  as  consideitdu"LSecbon230  11(h)  of  the 
Guidelines,  aiturq^acls  that  occui^  tl\at  are  not  directly  related  to  mme  e>Yansion  ai\d 
related  v^edai\d  and  sireamchaniiel  mitigation  ac&vibes   Sedimentalion  from suif  ace 
lunoffin  distui^bed  areas  aiid  the  spread  of  noxious  v^eeds  from  Irafftc  activities  are 
potential  secondary  impacts    Tl^tese  secondary  impacts  coi^ddbe  reduced  by 
implementalion  of  BMPs  and  otlierimligalioneffoils,  as  descnbed  in  Section  2  1  4  of 
Ihis  Sho^ving 

4.0     ACTIONSTO  MINIMIZE  AD  VERSE  EFFECTS -(SUBPARTHp 
SECTIONS  230.70-230.7^ 

Actions  to  be  taken  to  miniinize  adveise  effects  on  Wateis  of  tlie  U  5  have  been 
developed  by  MontaiiaTuniiels  and  Ihe  i^^ulatoiy  agencies  as  null  gallon  me  asuits 
tbrougJitl\eNEPA/Iv1EPApiw:esS;  Eae  included  mEIS  Alten\alive3.  aiid  ai^  descnbed 
m  detail  in  Chapter?  of  theEIS    Actons  toironiini^e  adveree  effecis  are  descnbed  below 

Montai\a  Tunnels  woi.il  d  en"ploy  a  number  of  bestinai^agenientconslmclion  iretl\ods 
to  help  pi^vent  ei"osion  aiid  deci^ase  sedin^ntation  dinning  construe  lion  activilies 
Metliods  may  include  using  silt  fei\cu\givhei^ver  appropiiate,  di veiling  water  flo^vs 
aixnjndVb^ork  aitas^  suppi^essm^  di.ist emissions  duim^  dry  peiiods,  ai\dsalvagjng 
hydilc  soils  in  Ihe  ^vetlands  mitigation  ai^a  for  use  m  reve^talion  operations 

A^vetlands  mitigation  plan  has  been  pi^ared  by  Montana  Tuniie Is  (Montana  Tunnels 
2007a)   The  ^vetlands  nn ligation  plan  is  alsosumnianzedmSeclionBB  of  tlie  EIS  and 
discussed  111  tlie  vanousseclions  of  this  Showiiig 

4.1      ACT!  OTJS  CONCERNI  NG  THE  LOCATl  ON  OF  THE  Dl  SCHARGE  (SECTl  ON 

230.70) 

Montai\a  Tunnels  evaluated  ftve  alten\alive  Watere  of  Ihe  U_5  mitigation  sites  u\  2005 
The  ftve  sites  included  t^vo  on  ornearPenYaiiCieel^  t^vo  onSpnn^  Creek  (upper  and 
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lower)  and  one  on  Clancy  Ci^eek  The  Coips  of  Engmeeis  found  Ihe  Pen  Y  an  Ci^ek  sites 
to  be  ''not  Dilutable''  because  of  steep  slopes  onihe  upperreach  of  IheCieelv  loss  of  hi^ 
quality  upland  habitat  and  poor  water  quality  flx^nlhlstollc  inine  drainage 

The  Coi^s  ofEn^ieeiB  alsoe>Yies3ed  doubt  tliat  forested  ^vetlandm"p acted  onClai\cy 
Cieek  c  ould  be  repl  ace  du\  a  reasonable  bnte  period  ontlielowerSpiiiigCi^eeksile 
The  upper SpiiiigCi^eek  site  ivas  considei^d  to  have  good  potential  f or s Ire an:\ 
imtL^atLon but  because  of  exisbiig wetlands  attlie  sile    The  Corps  of  EngmeeiT 
questioned  v^hetiier  sufficient  ai^a existed  for ^vetland  creation u\  upper Spiiiig  Creek 

The  Coi^s  ofEn^ieeiB  considei^d  the  Clancy  Ci^eeksile  to  have  fairpotential  for 
Tvedaiid  citation  aiid  presented  an  opportunity  to  i^establish  a  stL^ain  chaniiel   Eased 
ontiie  i^vie^v  of  tlie  alteiTialiveini  ligation  sites  by  the  Coi^s  of  EnguieeiB,  and 
additional  analysis  by  Montana  Tuniiels^  Moiitaiia  Tunnels  propcses  to  use  Ihe  Clancy 
Creek  site  as  Ihe  prefeiie  dictation  to  mitigate  ^vedaiid  and  stt^ain  unpads  (F^ure  A- 

4.2     ACnONSCONCERNINGTHE  MATERIAL  TO  BE  DISCHARGEDtSECTl  ON 

230.71) 

Montai\a  Tunnels  pi^p  are  d  a  wetlands  mitigation  plan  Tins  plan  states  tliat  a  total  of 
2  64  acres  of  wetland  woi.dd  be  impacled  of  winch?  11  aci^es  woi^ddbe  directly 
impacted  andO  53  acres  mdn^ectly  iirq?acted{Table  A-lt_  Montana  Tuniie Is  indicated 
that  a  basic  assiin^ttonforpi-oposedniitigatLonis  a  mitigation  i"alio  of  1  1  based  on 
Coi^s  of  EngjiieeiB  policy  for  mill  gallon  establislied  aiid  viable  pn  or  to  pi"0]ect  impact. 

The  overall  goal  of  Montaiia  Ti^innels'  compensatoiy  mill  gallon  plan  is  to  provide  no 
net  loss  of  ^vetlands  tl\atv^oi.ddbe  affected  by  tlie  plx^posed  expansion  of  the  Montana 
Tunnels  Mine   Specific  goals  include 

•  Create  not  less  than  3  00  acres  of  wetiand  based  on  an  affected  area  of  ?  b4  aci^es 
(?  11  acres  of  direct  iirq?ac Is  andO  53  acre  of  indirect  m^acS)   Propcsed 
iratLgatLon  ralios  (Table  A-4J  ai^  based  on  Ihe  assump  lion  that  en^r  gent  and 
scrub/shrub  v^edai\ds  would  be  establisl\ed  aiid  viable  pnor  to  pi"0]ect  impact 
(1  1  i-ado}  Tlie  mitigation  i"alio  for  forested  wedaiids  (l_51tassun:^es  that 
weflands  would  be  established  but  not  viable  pn  or  to  project  unpads; 

•  Replace  Ihe  2  13  acres  of  existing  wetlands  liiat  would  be  aftectediiitl^e 
mitLgatLon  ai^aataratio  of  1  1^ 

•  Replace  vegetation  types  [emergent;  scrub-slii'ub  ai\d  forest)  in  gpi\ei"allytl\e 
3an"te  ratio  as  tliosem^ acted  [5-15  penzent  emei-gen^  fsO-70  peiventscnab-shrab^ 
23-30  pen:entfoiest}? 


A-33 


•  Achieve  coinpai^ablefuTLCtLtms  and  values  bettveenlhemitigalionsite  and 
affected  u'etlandsr  and 

•  CoiistLiict  stream  channels  m  suitable  Iwations  to  replace  channels  removed  by 
jriiiing  ac  b  vities 

Tab[e  A-4  provides  a  siurQi^ary  of  wetland  distuitance  acreage  by  ve^taUonlype^ 
prop  osedmib  gab  on  ratios  and  nudgadon  acreage  forEIS  Alleniatives  2  aiidS 

Ml  ligation  pnor  to  iinpacbngwetiands  precludes  tlie  salvage  and  redistribution  of 
hydilc  sods  fromtlie  mii\ee>Yansion  ai^aforuseuitlie  mitigation  ai^a   Soils  fromtlie 
iritigatLonsile  including  hydnc  soils  from  existing  ^vetlaiids  and  deep  loan"[S  suitable 
for supporbng hydrophyte  vegetation  would  be  salvaged  ft^om  aiidredislnbuled  on 
the  nuligalion  site    V\^lh  establislurent  of  wetland  hydroLogyr  Ihese  soils  v^^ould 
develop  hydiic  characlenslics_ 

Hydilc  sods  fromtlie  mii\e  e>Yansion  aiea  would  be  salvaged  and  redistiibuted 
adjacent  to  Ihe  i^eestabhslied  channel  if  EI5  Alten\ative  3  isimplenienled-  If  Ihe 
perau tiling  and  iniiie  expansion  schedules  donotallowformitigationpnorto  wetland 
uiipactrhydnc  soils  ft-omlhem^act  aiea  ivould  be  i.ised  on  the  initigation  site 

Not  less  liian  tivo  feet  of  suitable  plant  gi"oivtl"Lmatenal(subsoilJ  salvaged  ft"om  Ihe 
TratLgatLon  site  would  be  placed  overtlie  low  peimeabilitybnerpnortoredisQibubiig 
soil-  Approximately]?  inches  of  salvaged  soil  would  be  placed  over  Ihe  subsoil 

Pespread  soils  would  be  dec  onq?  acted  asnecessaiy  bynpping  or  chisel  plowing 
depending  on  deptli  of  con:q?aclion_  Disking  and  hairoAving  would  be  conducledto 
pi^aie  a  proper  seedbed 

Surface  floivs  m  Clancy  Creek  ivould  be  evaluated  by  coirpletog  a  water  budget  to 
ensui^flo^vs  are  adequate  to  support  created  ^vedands   Tl\efull  flov^  of  upper  Clancy 
Creek  ivould  be  convej^d  around  the  M-Pittothe  ^vetlands  mi  ligation  site 
Construction  of  ai\impeimeable  layen^inderthe  i^lacementwedai\ds  ai^a would 
fuilherreduce  sire  am  water  loss  wiftdi^tlie  mitigation  ai^a   Duiingconslruction  of  the 
irihgatLon  site.  flo^vinClai\cy  Creekivouldbemamtained  by  piping  or  construe  lii\g  a 
tenq:  or  aiy  channel  along  the  edge  of  the  site    This  v^oi^dd  insure  ftiatdo^vnslreamfloAvs 
andivetland  hydi"ology  are  maintained   Water  qualityu\  Clancy  Creek ivould  be 
prolectedby  mstalbngappi-opnale  BMPs  includinginstallalion  of  sdt  fence  ai\d  oftier 
BMPs  bet^veenfttemitLgalion  area  andtlie  dov^isti-eam  undistuited  area 
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4.3      ACT10NSCOfmtCXLINGTHEMATERIALAnERDISChlARGE(SECrON 

230.73) 

The  MontEma  Tunnels  v^etiai\ds  mitigation  plait  specifies  tlie  need  for  future  site 
protection^  statutgthattlie  v^edaiids  miligalionsite  v^^oi^ildbe  protected  mpeipetuity. 
The  mitigation  site  area  is  cuii^ntly  ov^TLedbyMtn"Ltai"LaTi.iimel5    The  site  would  be 
ei^umberedby  aconsei'^ralioneasenteiit  and  mana^d  per  recorded  property  deed 
resbictLons  [Montaita  Ti^mnels  ?007b]   All  wetland  ^viftuit  the  site  woi^ddieniautina 
natui^al  state    Nocleaim^  ve^tation  i^moval,  grading  fUling  orconslruclionof  ai\y 
kiiid  would  be  conducted!  VI  dull  tins  area   Exceptions  to  this  im^ituiclude 
emergencies  fortlie  protection  of  public  health,  safety,  and  i^esources    Any  disturbance 
of  vegetation  thatmigl\t  azcur  di^uingsuch  emergency  ac&vities  would  be  rep  aire  d_ 

4-4      ACn  ONS  AFFECT  NG  THE  NtTHOD  OF  Dl  SPERSI  ON  tSECTl  ON  23^73) 

Montai\a  Tunnels'  ^vedai^dsnuligalion plan  specifies  tiiat  conditions  forseasonal 
satui^ation  orshallo^vinui"Ldation(less  ftian61i\ches)  would  be  created  by  modifying  tl\e 
exis  ling  top  ogj^phy  aiidublizingfloivs  from  Claiicy  Creek   Figure  A -9  shoves  atypical 
cross  section  to  create  suitable  conditions  forivetland  establislmient  Topogi"^hy 
Tvouldbe  modified  by  gradn^g  die  exislii^g  v^edaiid  and  upland  aitas  witliinthe 
iritL^atLon  site  to  ci^ale  level  to  very  gently  si  opiiigteir aces  uidiinflou'conli"olj 
containnientbeimSj  andconlrolled  oi.itiels_ 

Soil  ai\d  subsoil  woi.dd  be  excavated  and  the  site  contoi^iredto  proper  grade  to  ensure 
Tvedaiid  hydrology   Since  Clancy  Creek  is  a  losing  sb^am^viduiitlie  imti^atLon  site;  it 
IS  anbcipatedthat  aloiv  peime ability baiiiei" (liner)  would  be  i\ecess aiy  under  tiie  entire 
iraligatLon  sile 

Lov^  peime ability  subslrates  or commemi ally  available  aquatards  would  be  placed 
belo^vrespread  soils  to  reduce  veilical  v^aterloss    Natural  or  inqjoited  subslrates  must 
have  aUSDA  soil  pemteabdily  class  of  veiyslo^v,  slov.?  or  moderately  slow  [less  ihan 
0  bO  inch  per  hour)  aiid  contain  not  less  than  50  pereentclay  Incorpoi-alion  and 
compaction  of  clay  to  achieve  apeimeabiJily  of  notless  ftian0_0014ii\ches  per  hour 
Tvouldreduce  doAvnward  water  loss 

The  lowpeiTTcabihty  malenal  would  be  graded  at  desi|j\ated  locations  to  install  beims 
to  create  satui^ated  conditions  ii\  overlying  soils    Beims  ivould  be  protected  by 
aimoiii"Lgv/itl"Lrcck(coUuvium,  alluvium  ornprap}piiorto  its  oiling 

4.5      ACnONS  RELATED  TO  TECHNOLOGY  (SECnOM330.7-fl 

A  detailed  discussion  of  sbe  am  channel  mitigations  and  desicj\  featuits  forEIS 
AlteniatLve  3  ^vei^  provided  ii\  Section  1  2  4  of  this  Showing  Insummaiy.  forEIS 
Alten^atLve  3  none  of  theflo^v  of  ClaiicyCieekwouldbe  diveited  totlie  pit  attlie 
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conclusion  of  Dnidng   Instead  ai^aliuiedconstracted  open-flov^  chaniiel  would 
peimanently  convey  si.iif  ace  ivater  and  gi^ui^dwaler  of  upstt^ain  Claiicy  Creek  and  Ihe 
ephemsrEd  drau\age  ai^oundtl\einu\e  pit  soon  after  comniencm^  the  M-Pit Mine 
E>YaiEion   Moi^  water (estmiated  annualized  flo^v  equal  to  100  u^m  |0  ??  cfs]]  would 
be  available  in  Clancy  Ci^eek  dov^nstL^ain  of  the  mute  pitforEIS  Alten\alive3   EIS 
AlteniatLve  3  also  provides  potenliEd  for  some  additionEd  ivetlands  ?a\d  aquatic  habitat 
to  naturally  i^establish  Edongtiie  fulllengtii  of  tl^eitconstiuctedClaiicy  Creek  chEuii\el 

4.6      ACT!  OTJS  AFFECTl  NG  PLAMT  AND  ANI  MAL  POPUtATI  OTJS  (SECTl  ON 

230.75) 

All  plaint  p op ulabons  iii  the  mme  e>Yansion  Euta  would  be  lest,  ivhile  animal 
popula&ons  would  be  displaced  or  lost  as  ai^esult  of  conslrLiction  activities  associated 
Tviththe  ^vetlands  nn ligation  site    Reclamation  activities  ivouli  uponcon^lelioiii 
itplacesonw  of  Ihe  lost  habitat  and  provide  for  the  reestabbshment  of  sonis  of  IhelcBt 
plant  and  EuiuriEd  populations    In  addition,  in  Ihe  event  a 404  pemut  is  approved  and 
issued^  peimit  conditions  and  additional  nub  gab  on  measui^s  maybe  incorpoi"atedii\to 
the  404  pemut  to  ensui^  die  project  con"p lies  witi"LSeclion230  lOtdJ  of  the  guidebnes 
MontEuia  Tunnels  has  pi-oposed^vedandsnuligalionto  offset  adveree  impaclB  and 
provide  i^asonable  nubgabon  f  or  die  loss  of  wildlife  habitat. 

SbToctural  Eindbiolo^al  divei^ily  would  be  cieatedbyplEuitmg  and  see  ding  species  of 
different  moi^hologjcal  classes  (herbaceous^  shrLibs^  and  IreesJ   Ti^ees  ivould  be  planted 
to  provide  afoi^stedivedand  over?5  to  30  penzent  of  the  imbgabon  ai^a^  pimianly 
along  Ihe  streEuncliannels    Shrubs  would  be  planted  to  create  asci'ub/sln'ub  wetiand 
on 60  to  70  peiventof  die  nub^abon  ai^a.  and  lierbaceous  species  would  be  seeded  on  3 
to  15  percent  of  Ihe  site,  pimianly  ontiiose  ai^as  expected  to  be  saturated  for  Ihe 
longest tm^  duimglhe  u^oivingseason   Each  vegetab on  type  v^oi^ddhave  aimx  of 
several  species  to  increase  divei^ily   Heitaceous  species  ivoi^ddbe  included  m  each  mix 
to  provide  uiibal  site  stabili2ab  on  and  erosion  conlrol 

TableA-5pi"ovides  alist  of  die  species  to  be  include  din  Ihe  tin^ee  re  vegetabonnnxesp 
Tviththe  addibon  of  otiier  site-adapted  species  as  iiecessaiy_ 

Trees  and  slu'ubswoi.dd  be  planted  i^iringcontainenzed  stock  except  for  ^villo^vs  winch 
maybe  establisliedft^omcuttui^   Herbaceoi^is  species  would  be  seeded  using noxious- 

Tveed-ftte  seed  suitable  to  die  gf  ogr^phic  ai^a_ 

Planbng  i"ales  would  be  desigped  to  achieve  performance  standai^ds  identified  m 
Attachment  A -3  ImbaHreeplanbiigdensity  woi.ddbe400b¥esper  aci^_  Inibal  slinab 
planbng  density  would  also  be  400  sten^  per  acre    Seed  mixes  would  be  desisted  to 
apply  50  to  75  pure  live  seeds  p^rsquai^foot{PLS/ft-)for  drill  seeding  and  75  to  100 

PLxS/ft^  f or  bi-oadcast  seeding 
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Cultural  Ireatments  would  be  urplerrented  as  iiecessaiy  to  promote  vegetation 
establishinent  and  gjT^wth   Tliese  Ireatiitents  mayuiclude   1]  discuig  or  hEurov^m^  to 
provide  a  proper  seedbed,  2}inLdchii\5  ?}feilili2irLg;i  4]  protecting  pi anledmatenals 
fi"tnn  heituvoiy^  and5}controllingnoxioi.ir  or  olherundesu-able  weeds  that  may 
con^ronmse  itvegetati on  success    Noxious  u'eeds  u'ouldbe  conli"olledma:coi"dani:e 
Tvith  Jeffeison  C  ounly  i^quii^emenlB 

New  vegetabongi^owfti  alongsti^ainbank^  v/ould  produce  sonw  shading  and  habitat 
foraquatii:  life  dunngtlie  fii^t  gjT3V^Tngseason^vitl\much  gitatervegetab  on  density 
inci^ases  insubsequent  gi"o^ving  seas  ore    V^^ows,  titeS;  and  otl^ershrubs  planted 
along  reestablished  channels  ivould  ^row  i-^idlyiiitlie  ivaternch  soil  pro  vidnig 
inci^mentalstL^amside  shading 

4.7      ACTIONSAFFECTING  HUMAN  USE  (SECnON330.7Q 

Litdecanbe  doi^  to  change  tliem^Ktlhe  pi"0|ec t  would  haiw  onhumanuse   The 
Montana  Tunnels  wetlai\ds  mitigatL  on  plait  specifies  tlie  need  for  future  site  proleclion 
Section  4  3  of  this  Sho^ving  discusses  Ihe  need  for  a  conservation  easement 

4.8      OTHER  ACT!  ONS  JSECTI  ON  230.77) 

Acontingfiicy  planwoi^ildbe  pitpared  and  implemented,  if  iiecessaiyr  to  address 
unfoi^seen  oruncontL^ollablecmzumstaiices  such  as  altei^dsite  hydi^ology,  sti^am 
channel  instability,  or  lack  of  i^vegetati on  success  [Montaiia  Tunnels  ?007b}_ 
Contingency  ire asi^ires  would  be  based  on  specific  condi&ons  and  inqjlemented  m 
consultalion^vitl\tl\e  ^pi-opnateregulatoiy  authoiity  Actions  to  be  taken  u\  tl\e  event 
of  unexpected  condi&ons  would  be  based  on  imtLgjitLon  goals  ai\d  objectives  aiid 
peif oimance  standai"ds    Contingfiicy  n^asi^ires  mayu\clude  modifications  to 
peif oiTnance  standai"ds  if  nubgalionis  meeting  goals  m ui\ai\ticip ate d  ways  [Coi^s  of 
Engineeis  RegulatoryGuidai^ce  Letter 02-2^  Deceinber24,  2002) 

The  Montai\a  Ti^mnels'  ^vetlandsnuligation  plan  includes  monitonng  of  compensatoiy 
nmtigati on  sites    Specifically;  tl\econ:q?ensatoiyn"itigati on  sites  ivould  be  monitored  for 
thite  yeaiB  folloivingcomplelion  of  mitigation  activities    Monitonng  would  be 
conducted  durmgtlie  fii^t  ai^dtliird  gro^viiig  seasons  by  a  qualified  ivetland  biologist 

Monitoiii^g  would  be  desigi^edto  deleiTriiie  if  the  mitigation  site  is  achieving  the 
peif  OiTnance  standai"ds  specified  iiiAttathmLnt  \-i   Pemianent  ti^ansecS  ai\d  photo 
pomts  would  be  established  for  data  collection   Transects  and  photo  poiiits  would  be 
located  i^isiiig  Global  Posit  oningSj^tems  (GPS)  and  depicted  onamap    The  total 
number  of  transecls  and  density  of  measuiiiigpoiiits  per  ti"ansect  would  be  detemmied 
once  site  configui^ationis  finalized   Amonitonngi^ort  wouldbe  prepai^d  detailing 
inonitonng Insults    In  addition  to  pi^esentmgmomtoiingdataf  Ihe  report  would  specify 
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anycoirectLve  nteasures  tliatniaybeiinplemenled  to  uisuittliat  goals  ai\d  objectives 
^tmet  Tlie  specific  project  coHqjonenls  liiatwould  be  monitored  include  the  water 
it^jme^  soils,  vegetaboiii  wetlands  func&ons  and  values^  and  Ihe  streEun channel    Tl^ese 
n:\omtonngcoirfitnienl5  eu^  deaciibedm  detail  belo^v 

Water  Regime 

The  water  table  ivould  be  measui^d  Edongeachlransectto  determine  if  waler  levels 
meettl^e  ob|eclives  specified  in  A llacbnieol  A-3   The  watertable  elevation  would  be 
deteiininedfrom2-foot-lon^  l-inch-dian^terpiezometeis  buned  ^plx^>an:\ately2^ 
inches  mtlie  gfo^^^"^   Water  levels  would  be  irteasi.iiedivitl\  a  v^aler  level  meter 
lo^veitdii\to  each  well   A  spiiiig/sumnter  survey  would  be  scheduled  such  tliat  it  can 
be  deteiTTiined  if  the  site  is  satui^atedv^thml2ii\ches  of  thesuiface  or  inundated  to  a 
deptli  of  not  more  Ihan6  niches  for  at  least  22  days  during  tlie  gjT^v^ing  season   The 
number  of  ^vells  per  ti-ansect  would  be  deteimined  once  mitigatLon  activities  are 
coirjjleted 

Soils 

The  hydiic  nature  of  soil  within  the  site  would  te  veiified  by  seasonal  satui-alion  or 
inundation  for  22  days  duiiitglhe  ej^oivingseason   If  tlie  hydnc  nature  of  a  soil  is  in 
quesUoiu  soil  sample  pits  would  be  dug  to  deteimine  wliether  hydnc  soils  exist 

Veq^ation 

Vegetation  would  be  sui'veyed  atO  01 -acre  plot  spaced  along  eachlransect   The 
number  of  plolswoi.il d  be  based  onfmal  imtigatLon  site  design  Tlie  followmg 
pai^ameteis  v^ould  be  recorded  at  each  site 

•  Peivent cover  of  dommantspecieS; 

•  Penrent  cover  by  morphological  class^ 

•  Peiventbare  ground^ 

•  PeiventLtter[e5.  tivigs,  dead  ej^ass,  branches )j 

•  Total  non-stL"alifiedcover{not  to  exceed  100  peKent)^ 

•  Shrub  ai^dti^ee  density  by  species. 

In  addition;  plai\ted  slirabs  andtites  would  be  n\aiked  ai\d  their  survival  i"ate 
calculated  for  each  monitonng  penod 
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FuKtions  and  Values 

AfuitftLonEd  assessment  of  tlie  rmti^atLon  site  would  be  conducted  during tlie  tliird 
gjT^ivmg  seas  on  using  MDTs  Montai"LaVifetIandAssessn"Lentmelhod{Berglundl  999) 

Stream  Chand 

Peestablisliedsti^ani channels  would  be  nionittn^d  EinnuallyforS  yeai^  immediately 
following spni\g runoff  to  assess  bank  stability  and  oveitank  flooding  to  reestablish 
wedai\ds    Chaniiels  ivould  also  be  monitored  foil  o^ving  any  In  ^-intensity 
rainfall/runoff  evenis 

50       PRELIMINARY  CONCLUSIONS 

The  propcsed  Montana  Tunnels  M-Pit  n"imingpro|ect has  been  itvieived  relative  to  tl\e 
Section  404(b)(])  Cm  deludes  and  the  agpiicies  havecoiicluded  Ihe  mining  project  v^ould 
result  in  imp  Eicts  to  cireulation  and  fluctuation  patterns,  substrate,  suspended 
paitLculates/tuitiidity,  v^ater  quahty,  and  aquatic  eccsystemslructui^  andfui\ction 
Several  of  these  impacts  ivould  be  permanent  and  long-teiTn(e3.;  mute  expansion  ai\d 
excavation  of  l.BOO^t  of  Ihe  exisbiig Clancy Ci^eek  channel t while  otl^eis  ivould  occur 
pnmanlyduiiiig  the  cons  Iruc  lion  pen  od  and  would  be  short-teiTn(ecf.;  water  quahty 
impacls  dunngconstraction  of  Ihe  ^vetlands  mitigation  site]   Cumulative  effects  from, 
o&ier  potential  activities  such  as  planned  subdivisions  aiid  new  mining projecE  v^ould 
be  evaluated  and  consideredpn or  to  makuigtl^e  filial  permitting  decision 

IntheCoips  of  Engji^eere  i^vie^v  of  tlie  project;  all  the  altemabves  considei^dmthe  EIS 
would  be  revie^ved  and  evaluated  to  determiiie  if  thei^is  a  leas tdannaging practicable 
alten\ative  ftiat could  be  peimitted   Public  inlei^estfactore^  input  from  olher  state  and 
fedei"al  agei^i^S;  aiidthe  prop CBednnligalion measures  woi^ild  also  be  considered  by 
theCoips  of  Engjneere  in  Ihe  evaluation  process  prior  to  their  n\aking  a  filial  pemutting 
detemunalion 

Attlie  eariiest;  a  final  404  peinut evaluation  caniiot be  n\ade  by  tl\eCoips  of  Engjneere 
ui\til  30  days  after  Ihe  final  E15  is  published. 
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TABLE  A-2 

Sivriikfl  V  of  1  nviBfis  frorn  All  Altcfn^  ves 

G?i9^  Irrpad: 

Altan^vel- 

N  a  A  di  ^  A  It^midiTc 

AKcmi^TTcS- 
PnfPDEEd  Adrcn  AlLvrw^^ic 

[M-Flt] 

Albn^ve3- 

A  g=ncr  M  odf  led  A  ItcTTHdi  vc 

423   4fl£I« 

37^1fl£IK 

5^_1  aciei 

dd  uics 

4>S.3  aciEE 

£3  3  a£ies 

South  Fond  ud  Tailuiga 
Top 

22.7icrEE 

24.7  acres 

24.7  uies 

23?  3  fl£i« 

272  0  fl£i« 

272£kih 

Open  Pit 

24S4fl£ies 

2S77B£ie3 

2877  «res 

Pit  r#iiiiifiter 

Id  UICS 

11-1  VICE 

342a£ies 

F^ilitie? 

37-0  »rreE 

37-6  icres 

37  4>  a£i^ 

OiavelPit  Ai-ea 

33.1  KiEi 

DO  uies 

0  0  vies 

Soil  flild  Oiav^l  Stockpiln 

?>.£  VIEE 

113  3  fl£I« 

115  3  vies 

30_?  »ri-eE 

55  S  itieE 

55  Z  B^TBS 

Told  Acres 

l^lfflL^EuZl^Z 

Ii^S^Bjzie? 

L4»lacres 

Gecdc^  iniilM  inn-iJs 

Muui^  f  ciiitimi#3  tlu^ciugli  200fl    L- 
Pit  iuiii£  (24B  4  vi's^l  TV  Bfte  ii>ck 
Etdi^  irLi42^?  Bjzi'e  w  Bfte  ii>ck 
ttdiigc  UBi  nulled  d  1^  cij  ai  t» 
depo^it^d  ma 2^ 3  vie tuling? 
Etd  i^^  ifljzility 

Muung  conbDn^  tlu'oitgli  2013 
L  aigei  ^  +1&  ^D  J  M-Pit  mme^  laiger 
(V  as  t#  nsc  k  Eto  ra^  *ita  ( +3ti '-o  |  and 
lu^if +5  % )  tailuigs  stoi  ag#  f a£  ihty 

SanTie  as  Altemati7e2  e>[cept  ci/ as  te 
lock  vo  lame  Evonld  uuziease  from 
the  lullside  laytack 

No  hilbide  la^acki^iuied  to 
TBTX}  ute  Cluu  y  Cie&k 

S  anie  as  AltematiTe  1 

A3i^  Q-ajzie  laybvkof  tlu  luUsMe 
noitluvest  oith^  nune  pit  adjacent  b 
Clint y  Cieet  (vcmld  bo  le quired  to 
loute  thecieekuito  a  tons  true  ted 
open-fki  ELT  thamioL 

TAILE  A-2 

Sufriikiy  of  1  n^ads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

N  o/L  ^  ^  A  It^midiTc 

[M-Fit] 

Albn^w3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

EiDsknoitheL-Fith^lwiI^  ind 
HTcluig  of  lu^tenal  d  nto  iHiiclies 
ci/cmld  Of  cur  Fo  tentul  fd  r  siudler 
EC  ale  ^bpe  iuluxes  on  pit  h^lui/ all^ 
artd  relets e  di  ii>ck  intd  theL-Fit 
EimiUr  tD  tlififuluxes  tliatluTe 

QpeiatKuc. 

SimiUrta  Altemttive  1^  except  thtt 
M-Fil  Mine  Exp  aiisiDii  ci/onM 
expDse  ci/e  alxi  lockwitluTL  sd  me  oi 
tlie  lugliTV  *n  resultuig  in  1110 1'e 
potential  nrnicir  lugb^  *n  instability 
problenu- 

SimiUrta  Altem&tnre  2^  except  thtt  ^ 
h^her  level  of  blai  hi^  control 
wonM  be  used  to  mmmu^e  potential 
stability  problems  ^vith  tlie  M-Fit 
h^linrall 

The  ClaTuyCieEk  chumfil  would 

not  t*  disturbed 

/q^pioxinittely  1  jQCl  feetof  Clincy 
Creey  c  humel  nc  rthci/est  of  the  M- 
Fit  would  lMe>:tavtted  and 
lemcved    Clanty  Ci'eek  ci/onld  be 
conve^d  in  a  2  CiiUCi-f  od  t  pipe 
ansiind  the  M-Fit 

Fer increased  stability  ClmcyCiEek 

wonM  be  routed  to  a  ccmstruct^ 
open-flo  (V  channel  tvluch  would 
leqiui'e  a  3b  Q- vi'e  laybac  k  of  tlie 
lulliile  near  tlie  M-Fit  Apprnpnate 
operational  and  geotechiuc  *1 
meaimes  ^vouM  be  uuplemented  to 
vlueve  ud  maintain  stihility  oi  Ske 
lelocated  Clancy  Creek  channel 

A  maxunum  ^v  tste  ri  ck  s  h>i  ag# 
bxeilift  hf^itof  ^0  f&et  ivouM  be 
ufed  dnm^  c  Dnsixntbon  to 

ID^I1>V#  Cd  n^ vtldlL 

A  niaxuiuun  iv  tste  id  ck  s  h>i  age 
Eiretbft  he^itef  150  feet  ivauM  he 
used  dnm^  c  onstinrtioiL 

S  ame  as  Alteniatrre  1 

TAILE  A-2 

Sivriikiy  of  1  iT^ads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

Pn^nsEd  Action  AHzer^ve 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

Soil.Vqd^or^Tid 

Df  soil diuiiig  iimiii^  and  include 
bss  oi  soil  d#veli>piii£rLt  and 
luiizonatKi  iL  toil  #10  tion  fi'diii  tli£ 
diftmb&d  3i^bE  ukd  stoclpilfs 
i^nttici  n  oi  fivd  r&bl£  physic  d  and 
clienut  al  pm  peitiK^  r&dnttKm  in 
bi£ili>git  b1  ac  hvity  and  change?  m 
notnent  lev#L    Tlie  degi^c  01  l&vel 
Df  uup  BcH  deteniun^s^  in  p  ai~t  the 
potential  tncf « t  of  I'sclainui^  th& 
Bxets  to  f Di'ested  axets^  graisland?^ 
bnd  Tvildliio  h&bitat  Ongdir^ 
lof  1  un  &ti0  n  has  3  nr  c  e  s  3  fully 
io#3  l&bli^lied  igitstland 
vegetation  cdvei 

Soil  ind  vegetation  imp  lets  TV  Duld 
Ixsindlai  to  tlio  s  e  desc  nhed  nndoi 
Altematrrel  but  ivonld  ^plyto  h 
lugei  ai'e  a  of  distuib  ante   Soil 
ci/onld  bo  ?  alv  ^d  fi'oni  ui 
additional  ^41>  acios  for  a  total 
dittuib ante  of  1,452  2  acioa    Soil 
ci/onld  bo  ledistiibated  0  n  an 
Fidditional  1^1  acios  foia  tottloi 
appioxiniately'341  iti^et   Tho 
loveget&bDii  plan  for  AltenuhTe  2 
contains  the  same  seed  nuxtmos 
and  plant  commuiutie?  as 
Altenutrrel 

SimiUrtc  Altenulnro  2^  except  the 
sides  of  tlie  TV  tste  10  ck  3  toi  age  ai'eas 
wonM  bo  legi  aded  with  f  one  *ve 

p&ttein. 

Thfi  ClancyCi-eekchaimfilivculd 
not  Ix  distuibed. 

Cltnry  Creek  m  the  vicinity  a  f  the 
M-Pil  would  he  ro  uted  in  & 
combinatiDn  2  CidCi-iDO  t-lo  1^  p^^ 
and  CiiUCi-iDO  t  Inied  f  humel,  and  & 
ci/etland?  initiation  plan  iv  ould  Ix 

doivns  neun  of  flio  U-Fit 

Similirtc  AUEnuhve  2^  exrept 

Cl*nty  Ci^eet  ci/onld  bo  mutod  in  a 
^on3  true  tod  open-fkw  chaiuielthat 
wonM  bo  designed  to  numiz  the 
exbtuig  sti'e  am  c  hannel 

TAILE  A-2 

Sun  11  kfl  y  of  1  Triads  frorn  All  Altcfn^ves 

Gctiv^  Irrpad: 

N  o/L  ^  ^  A  It^midiTc 

[M-Fit] 

Albn^w3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GcDchvri^rv 

Wifte  lock  and  Die  imii£[i  under 

the  JUtemttive  HL-Fitl  and 
Altenutrre  2  ( M-Fit|  planf  WDuld 
1h1ibv#  tuiululyfrDni  & 
geof li£iuK  al peiipectiTe   Static 
ajzid-tase  »tco  luituig  ( AE  A)  tettuig 
tiiggetta  the  potential  for  »t  id 
^nfiiibon  from  Di'e  and  ci/ a^  te  I'oc  k 
existE  especuHyioi  matenali 
£xr  av  &ted  frDiii  d#p  tfas  lieli>ci/  51QQ 
feet  Thesedatauecoikseiirative  ai 
EliflTvn  by tuietu:  tetta  that 
consistently  fail  tD  pn^dnre  acid 
fi'Ciiii s aniplfs  c ItsEified  ts  acidic 
bai€d  on  AS  A  data  and  ah^tcnyof 
2\)  n/Gus  d  f  lunmig  ivhich  hts  no  t 
pn^duced  acid    Acid  ^nerationis 
lut  predated 

SimiUrta  Altemttive  1  exc ept thit 
as  the  M-Fit  deepens  the  potential 
for  acid  gene r atio il  nuy  nkt rets e 

Similirta  Altemttive  2  except tlut 
ei'e  and  ci/ aste  n^c  k  enc  onnteied  tt 
depth  iveiild  be  further  evaluated 
thn>iigh  an  epentional  geoc  hemic  *1 
veiific  ation  piegnm  tliat  nktludes  t 
mei'e  detailed  s  anTipln^  plan  ud 
lonetic  teztnig 

The  L-Fitlali;e  IE  predicted  bluTe 
ekvated  ^ cinceiitnbi>iu  of  m^n^ 
sulfate  and  c  yanide  f 01  iliont  a 
detade  ttterpit  hlhnglHgim   and 
mu^an^se  i^  pieditted  to  exceed 

Waste  leck has  the  pa tenhil te 

TheM-Pitlalceis  piedarted  td  hive 
ekvated  f oncentntiens  of 
c ad nuTuiv  sulfate  ud  cyanide  for 
alxi  ut  t  dec  ade  and  mu^  an^i  e  i5 
predicted  to  exceed  the  SMCL  fei 
atflut  t^vo  centimes 

Same  as  AUemitiTeZ 

S  anie  as  AllenutiTe  1. 

Same  as  Altemattc^l  except  that  m 
iltenutiTe  w  aste  leckhandhng 
piegnm  ^vd  uld  be  miplemented^  if 
necessary 

LvidUa 


-Anlivrtr 


TAILE  A-2 

Sivriikiy  of  I  n^ads  frorn  All  Altcfn^  ves 


N  o/L  di  ^  A  It^midiTc 


Pn^nsEd  Action  AlLvriiii^ic 


Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 


Tiling  luTC  the  pDtential  to 
cyinide 


3  flinfi  Ae  Alternative  \ 


GcDchari  dry  {CcriJ 


9iinfi  B5  AUBiiitliTe  1^  exc  epi  thii  bh 

plu  ^vcrnld  be  unplfiiuented  ts 


4I)  Montana Turmels  ci/d u]d  c Diidiu t 
lanetic  Dxil&bDn  tests  to  evaluate 
thfse  p OS  Eible  changes  fortlie 
existuig  taihr^  foi  the  taihngs  ^vith 
M-Fit  Mine  Exp  aiifion  m&teiul 
inrloded^  and  fei  the  taihr^  ci/ith 
M-F±t  «>nibined  witli  ElklioiTi 
OdldfieldEimteiial  Ifthese  tests 
mdir  ate  diffei'entes  in^ni  w  ater 
^henostiypi'edijzted  uitlus  EIS 
iltenutwe  f  appu^  sti  ategiff  fei 
taihi^  ci/onld  be  considered  to  hnut 
e?:^^n  flux  and  nentralce  any 
V  id  ityi'e  suiting  fn>in  a  xid  atio  n 


12)  BEIkhflmaoldfiEld^tnlii^  ne 
ionnd  td  geneiate  vid  ei  pii>duce 
ekv  ate d  metals  ce  ncenti  ations^ 
Mont  ani  Tunnels  iveuld  either 
lefuse  te  null  EMiom  Go  Idhelds  ei'e 
ei  would  CO  nstiiic  t  a  sep  arate 
tailings  sto  rage  iacihty  to  segi'eg^ 
the  tailnigs  ±n>m  inatenal  ni  tlie 
existuigtailir^  steiage  facility  Th£ 
nerv  f  vility  ci/o  uld  have  to  be 
uuty^ed  and  appn^ ved  in  uu  tlier 
envm^nmentil  anal^is 


TAILE  A-2 

Sun  11  kfl  y  of  1  Triads  frorn  All  Altcfn^ves 

Gctiv^  Irrpad: 

N  o/L  ^  ^  A  It^midiTc 

[M-Fit] 

Albn^ve3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GroifidwdB~ 

Gm  undcij  ater  WDuM  fl^winta  the 
L-Fit  fo  r  aliiifla  t  tivD  centiuiet,  and 
ci/cmld  ci^it#  &  po  tt-nuiuiig  pit  Ills 
alwut  1 300  ieet  deep(L-Pit  l&iK 
t^iulibnuiu  tiui ac  e  at  5^10  feet 
nuDUi  thepitlK>tt4nnat4250fMtl 
Th&  L-Pit  ivoiiM  not^cinqiletelyfill 
Seep^e  f  nun  th&  L-Pit  |7  gjini] 
ci/cmld  ev^ntiult^i'echaige 
gji^o  imdtv  atei  ni  tlie  Spiiiig  Ci^eeh 
draiTL^e 

dmiindiv  ater  WDuld  fl^wuito  the 
M-Fitfoi  ihonth^D  ceiihuie?^  aiid 
ci/cmld  cieate  a  po  ^t-muiiiig  pit  lilre 
alw  ut  1 575  fcet  deep  { M-TU  lake 
e^iuhbiiiiiii  tiui ac  e  at  ^025  feet 
nunui  tliepitbetteiiiat40WfE€tJ 
The  M-Pit  would  net  co  njletely 
fill  Saepagefi-omtlieM-PitUt 
le*st  JiriJ  gpmj  Tveuld  Eventually 
lef  hai^  gi'onndw  ater  ui  ^hE  Spinig 
Creek  dxunage 

SmdUrto  Altem&tive  2^  except  that 
^eep^e  fn>in  the  M-Fit  te 
groindw  atei  in  tlie  Spiing  Ci^eet 
dianuge  Tveuld  he  less  because  thei'e 
wouU  bene  tuif ace ci/ atei  mfloiv  to 
the  iiune  pit  fiisni  Clanty  Creek 

After  nuimg  te  ate E  nuioffftisiu 
tlie  I'eclauiied  tuluigt  smf  ajze  utd 
tailiTig?  Etd  rage  iacihty 3€€p  age 
ci/cmld  be  routed  to  thep^KDlation 
poiid  ^i^e  ated  ui  tlie  i^eclamied  south 
poiid^  and  th&ii  infiltrated  to 
gji^o  imdtv  atei  m  tlie  Spiing  Ci^eeh 
draiTLL^ 

After  nuiurg  te  ate E  nuioffftisni 
tlie  I'eclanued  t  ufaugt  ^nif  ace 
ci/onld  be  i-outed  to  the  M-Fit 
TriIttw;  tto  r^e  iajzihty  seep  age 

Altenutrrel 

^anTie  as  Alteiiuti7e2  exc  ept  if  tliei'e 
ue  elevated  concentrations  of  nietals 
ei  f  yuule  in  tlie  tuhngs  ^toiage 
iacility 4eep  age  ^eep  *ge  iv  ould  t* 
muuged  0 1  tieated  until  it  c  an  Ix 
diEchaiged  to  the  peirolatienpond 
ts  in  Ahem ati vet  1  and  2 

Seep^e  troiu  th&  ci/  ai  te  I'oc  k 
Etor^e  uoa  ci/cmld  uiMti  ata  to  tlie 
Spiirg  Creek  druiiage 

S  anie  as  AltenutiTe  1 

S  anTie  as  Altematrre  1 

The  CO  iiEentratiAiks  oi  sulfite^  udiu 
artd  luaiigaiieze  iil  gromidw  atei 
doTvngi  adienl  o  f  tlie  timob  facilities 
Evanld  temponnly  inciE  ase 

The  CO  nEentratuns  oi  sulfite^  udu, 
and  manganese  iil  gi'onndw  ater 
doTvi^  adient  o  f  tlie  iiune  f  acOibes 
ci/onld  teiuponnly  uicie  ase  mei'e 
tlian  Alternative  1 

Same  as  AlkmitiveZ 

TAILE  A-2 

Sivriikiy  of  1  n^ads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

GrciuidwdB- 1£  (rij 

Thfi  ClancyCreek  flUuviuiti  ind 

/q^pn? xim tie ly  1^00  linear  feet  of 
BUmaiiiti  ud  Bqmfer  associated 
ci/ith  Cluu  y  Creokoii  the  rtoiih^vest 
Eide  d  f  the  miTto  pit  WDuM  Ix 
exrav&ted  ud  removed. 

Same  as  J^lkmilireZ 

No  operitk  lul  VEiibr  atu  n 
piDgiBTiTL  oi  L  -Fit  lilnf  TV  iler  qnflAty 

Di  seepage  ±n>iii  th&  tailir^  ^kn^ 
f acility  wciTiU  be  in^kniEiLt^ 

Sfline  as  AUeiiutiTe  1  fa r the  M-FiL 

An  Dperatuiiul  venfir  tticm  piDgrim 
wcmM  be  irt^ leniented  to  veiify 
es  tuiTAtes  of  M-Fit  lake  IV  atei  qulity 
and  seep  age  fi'dm  tlie  tulingt  s  toi  age 
facility  nude  m  tins  EIS    Tlie 
operaticmal  venfic  itiDii  piognm 
wonld  uijzliide  quarteily 
measmeitieiit  of  fUnv  fioiu  the 
frmlTTw^  std  r^e  iacility c  Dtnbmed 

drams  aiid  £1dtv  uito  the  muie  pit 
Fbw  aiid  ci/atei  quality d^a  tvoiiM 
iHfDitipaied  to  model  piedic  tiDiis 
presented  m  this  EI3  to  verify  mod  el 
lesnlb  ud  scieeniDi  field 

pxedichons  bynuire  tliaii'^G  peKeiit 
The  models  ci/onld  be  c  ahbnted 
nsir^  opei  ational  d  ata.  ThE 
f  ahbra ted  models  ci/o  uld  be  I'enuu 
ud,  if  necessuy  pit  ci/ateioi 
tailn^  sto  r^e  iacihty le  aclute 
wonld  be  manned  oi  treated  ts 
ippiopnate 

TAILE  A-2 

Sivriikiy  of  1  n^ads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

Altan^vel- 

N  o/L  di  ^  A  It^midiTc 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

SiffaEWdB- 

Thfi  Clfljicy  Creek  cluiiiifil  ^vd  uM 
lut  Ix  dishubed  aiid  ihB  cuii'eiit 

iwt  Ix  alteied 

/^pii> xim ate ly  1^00  feet  of  Clancy 
Creek  c  humel  nc  iflui/est  of  the  M- 
FitwDuId  lxe>:cav&ted  and 
lemcved    Clanty  Ci'eek  ci/onld  be 
conveyed  in  a  combined  Z^OO-foot 
pi^E  and  dOO-ioet  Imed  channel 
Tteai  flie  mine  pit 

Similirta  Altem&twe  2^  except  that 
Cluiry  Ci'eek  ci/onld  be  I'Duted  ta  a 
constructed  open-Oe^v  channel 
tiomid  the  uDithives  t  side  of  the 

M-FitMnie  E>[pansion  Tim 
constructed  chaiuiel ^vd uld  be 

sti'e  am  c  hunel 

Dnmig  a  perctiffiiE^  ^0  gpni^D  11 
ch)tD  25D  5|3m(0  50  cfa  >of  flow 
ci/onldbfr  ^ppropnated  fl'omClaiijzy 
Creek  at  a  p{>uit  of  div#i3H>rL 
dDTvnsti'e  ariTL  oi  Ktdy  Gnkh  Up  tD 
IflOO  sjim12  2  cfEl^vonldbe 
tppiDpnated  fi'oiu  Spiing  Creek 

3  ame  as  AltematiTe  1 

S  ame  as  Altematn^  1 

The  Fen  Van  Ci-eek  chaimel  has 
teen  peiTturted  loi  d Wei's »  n  but 
would  iiDt  be  distnitied  iii  the  L-Fit 
plui 

j=qHpio?ainately3aCICI  feetef  flie 
existmg  ephemeral  Pen  Van  Cieek 
channel  ci/onld  be  cevei^ed  wifli 
cij  as  te  n^c  k  and  flie  channel  wouU 
Ixie  aligned 

S  ame  as  Altematrre  2 

After  imiur^  ^e  as es  fleci/s  frcmi 
Clanty  Ci^eek  (voTild  110 1  be  used  to 
filltheL-Pitto  accelerate  pit  l*lE 

fllllTMl- 

After  niniing  ce  as es  fleci/s  frcrni 
Clancy  Ci'eek  ci/onld  be  used  to  fill 
flieM-Fitto  acceleiatepitlak^ 

flUlTMl- 

After  nuiung  ce  ases^  fb  ci/s  fl'om 
Cl*ncy  Ci^eet  (vonld  uflt  be  used  to 
fiUtluM-Fittci  accelerate  pit  lalx 
filhi^ 

The  cd  luzeiiti  ation  of  sulfate  in 
S p ling  Creek  TO  DuM  ten^Diaiily 
nktietse 

The  CO  ncenti  ation  of  snlf  ate  in 

S p ling  Creek  TV  ould  ten^ oiaiily 
mri'etse  moie  flian  Alteixiatwe  1 

S  ame  as  Allematrre  2 

TAILE  A-2 

Sumikfl  y  of  1  Triads  frorn  All  Altcfn^ves 

Gctiv^  Irrpad: 

Pn^nsEd  Action  AHzer^ve 

Albn^v&3- 
A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

W^avk 

ci/etlaiids 

Miiui^  nronld  imp  ut  2  03  b^tss  of 
ci/etlaiids    An  Bdditi£iiul  2 13  uzres 
Dt  exiftuig  scrub/^hmt  ud 
eiueig#iit  ^v^tlands  ^vduMbe 
diftuxbed  uith&  propoted 

imttgitun  T lie  total  ci/etlaiid 
dittuibaitfeis  4.77  ajzrcB    Thfitatfll 
pii>pci  ted  iiugnbDn  £  ^13  aci^. 

The  pi'Cip{>sed  wetlarLd?  nut^atKUL 
pluL  ^vd  uM  c  re^  3  0  aciES  of  neci/ 
ci/etlaiids  to  I'eplve  the  2  03  *ti^s  of 
ci/etlaiids  m^if  ted  Iny  the  M-Fit 
Muie  E^  uuK  n  foi  an  Bveiag# 
replif  emont  r&tio  of  1 14t4>1- 

Sumlirta  Altenuhve  2^  Bxrept  theie 
is  po  tential  foi  ^Ditie  addiboiibl 
wetland?  tD  reos  t&bhih  Bl^ng  the 
fomtnuzted  open-flo^v  channel  far 
Cl*ntyCi-eeh 

TAILE  A-2 

Sumikfl  y  of  1  iT^ads  frorn  All  Altcfn^ves 

Gctiv^  Irrpad: 

Altardi^iel- 

N  o/L  ^  ^  A  It^midiTc 

Pn^nsEd  Action  AH:bt^\ic 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

WildTv 

EffeciE  r»ultii^ fL'oniillei^ 
lutitiH  ( L-Fit  TV  tste  Id  ck  3  toi  age 
axets^  tailm^  tto  iFige  iacility} 
nvludir^  1^1  uxfLfid  ? lies  ivould 
pemst  Miiui^lusdestii>^d  pi'e- 
mnuiig  ^v]ldlii#  hititat   Sonv 
irinul^  seeiiTLki  have  liabihuteii  to 
nuDe-iolated  ajzimty  The  quality 
Dt  ^vildliie  CO vei  iiL  letlainrtfid  landt 
hu  been  b Wei's d  due  id  reduced 
anraiTuiir  oi^luTibt  and  comfei^ 
Some  uunial^  liowevei^  may 
iHiiefit  fi'oni  tlie  uici'e  ased  vi'eage 
of  gns^land  foi  agn^  habitat 

SimiUrto  Altemttive  1^  Bxcept 
additional  mqi  a^tE  ci/ouldbe 
additive  to  those  that  hav#  already 
Dctiui'ed   Irc^vts  pimiaiily wouli 
Ix  tdditiDnal  ki  ss  Df  TviMhio  habitat 
ictDE  Uy  thiongh  e>[p  ansiDii  of  tlie 
icmie  pit  and  ci/ asto  n^c  k  sto  rage 
areas  and  i^£  hubanc  e  of 
lerlanned  iv  ai  te  I'Of  k  ztoi  ago  acres 

inqio  it  ant  cij  niter  and  siunrctoi 
ru^s  would  be  iHiieficial  Id  deer 
ukd  elk.  and  donatnig  the  nulX 
wai^ehonse,  offico  buildings, 
lihontDiy  and  twD  outside  stoitgo 
huildings  to  Sko  Jeffoison  Loc  al 
Development  Co  ipoi  atio  n  bat  with 
the  I'eqTiii'ement  o  f  using  only 
oxistmg  buildmg  sitK  and 
IK  lanrm^  0  tlier  ai'e  as  would  result 
in  Iks  m^  act  to  ci/ildhfe 

TDtilaxetduhubed  isll9?^  uies 

TDtilaxetduhubed  is  1.432  2  acres 

Totil  area  disturbed  is  1.43?  1  acres 

Fi  d-boi  EX  End  Acpjidi  ex 

Sliflit-terxcL  innp  act  to  a(|uatic  liabittt 
associated  ci/itli  ^pii>pnation Df  ^0 
gpnUDllcfElto  250gpm|D  5ti  cfs) 
of  flo  cij  iiL  Clartty  Creek  at  ipomt  oi 
diveiTio  n  downs  ti^e  aiu  of  Kady 
Gulch     No  ki n^temim^ v^  to 
hslienes  and  t^uatiz  I'esounzes 

S  aine  as  MtematiTe  1 

S  anTie  as  Atematrre  1 

TAILE  A-2 

Sivriikiy  of  1  iT^ads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

Altardi^iel- 

N  a  A  di  ^  A  It^midiTc 

[M-Fit] 

Albn^v&3- 
A  g=ncr  M  odf  led  A  ItcTTHdiTE 

Fidim^aiil  Aqu^cs  1C  (rij 

ci/cmld  iiDt  be  intuited 

^^pio xim tie ly  1^00  feet  of  Cluuy 
Cr&ok  f  htrmel  ud  associitod 
aquibt  lubitat  rti>i~thive?t  oi  tho  M- 
FitwDuld  lx#>:f  avit^  and 
lomoved    Tli£  cluiuiel  tvotiM  be 
leplifed  Tvith  a  f  ombuAbDn  2,CiCiCi- 
bot-long  Id-mc  h-diaineter  pipe 
BTtd  CiCiCi-iDO  t  lined  flibrmel  Thoi'e 
ci/onld  bo  bs^  0  f  connection  ivith 
^ti'e  Bin  habitat  iil  Clancy  Ci'eek 
up^ti'e  ani  o  f  tho  nuno  pit  diTciiion 

Clury Creek  nronld  bo  mutod  to  a 
comtructod  opon-Ooiv  channel  so  on 
iftei  conmiencmg  tlie  M-Fit  Mme 
Expansion  uid  habits tv onld  lom am 
connected   Tlie  I'e? tn led  c humel 
tioa  1V0  uld  be  folic  ed  to  disc  ornate 
liTetto  ck  gi  azir^  ukd  0  thoi  humm 
caiued  channel  d is tnihancez  moi'doi 
tD  preserve  hib  it  at  in  the  ki  r^temi 
Tl^  Mo  nt  an  a  Tunnels  diveision 
stiiic  ture  on  Clancy  Ci^eeh  tvo  uld  be 
onhanced  to  ensme  it  mmuui  a 
haiTiei  to  fish  migration  ui  tlie 
future 

No  los^  a  f  lubititr  the  flj?w  XE^irne 
HL  Claiiizy  Ci^eeh  chaiuiel  wo  uM  iio  t 
iltei^. 

A  poitson  0  f  Cluvy  Creek  Evonld 
1h  dn^i~ted  mto  the  M-Fit  Thore 
ci/onld  bo  tlie  lo  t?  of  avulible 
hilntat  dmnig  and  after  nune 
opei  ations  fid  m  an  Uteiod  flow 
logrnie  m  Clancy  Creok 

Only  flood  evonts  g  lo  iter  than  the  1 
in  20  ye  ax  lehini  poiiod  24  horn 
stoim  event  ci/onld  bo  divoi~tod  to  the 
M-Fit  Noloss  of  habit^mClmcy 
Creoki5  anticipatEd_ 

Sod  ccdzn^TTi  cs 

Lds^  0  f  ^pii>?aiii&tely  ISO  full  tmie 
pts  and  ^5  p&rtbrft&pte  m^OOfl 

Economic  iHiiehtr  of  the  nune 
extended  4.^  yeu5  to  201^ 

S  ame  as  Altematrre  2 

Lds^  0  f  ibont  3^  ^  iiuUiDii  iiL  Bmnul 
cij  ag#  iTuzcim^  &lxi ve  f  omLty  Bvei  age 
cij  ag#^  ui  200^    Lo^t  of  ^eco  itduy 
IxiikfLiE  to  loc  fll  buEinfSEe?  iiL  2DD[^ 

Lo34  0  f  fibs,  uico  mo  andsEcondaiy 
iHiiehts  mentioned  m  Altoniative  1 
ci/onld  occur  in  2013  nthortlian 

S  ame  as  Altemitr/e  Z. 

TAILE  A-2 

Sivriikiy  of  1  Triads  frorn  All  Altcfn^  ves 

Gctiv^  Irrpad: 

N  o/L  ^  ^  A  It^midiTc 

Albn^v&3- 
A  ?=ncr  M  odf  led  A  ItcTTHdiTE 

In  2C]a?^  If]  Es  Df  imiK-^iifinlBii  tftx 

AlHnlff  5  imlliDn nwiE  in ttxH 
itvenues  ivoiild  te  gen&i  at€d 
tlinsugh  2013  tonqi  ared  to 
Mtematrrel 

Same  as  J^llBiutiveZ 

^dibcnal metali  wo iiM  notice 
extr&jztEd  fi-o  m  tlie  nmie  after  2009 

^dib^nal  metali  ii^oiiMl^e 
£xtr&j:t€d  fi^o  m  tlie  nmie  unbl  2013 

S  anie  as  Alternative  2 

Fci  fld  nuintenfliLze  ud  reti'SLticin 
co^is  ci/d  uM  eiid  iiL  200[^ 

Fo  ad  maintenaiLze  uid  r»i'e&tion 
co^is  (vouU  be  slightly  tflglier  than 
under  Allemitn^  1 

S  aine  as  Alternative  2 

Culturd  Reszurss 

Eigh^  piETia  uf  ly  dof  lunfintd 
histciiic  *1  iiumi^  3it»  have  all's  ady 
iHen  I'eco  rded  aiid  imtigat^d 
tlirough  plio  tagraptflc 
doc  lUTfntitiDiL 

No  fo  mul  conf  ensuf  delBiimnatu]  n 
of  el^bihtyior  five  pi^op^rtiM 
potentially  ehgjible   forhstmg 
bc&ted  TvithiiL tlie  pi'op{>sed  penmt 
exp  Bnsu>n  aiE  3. 

plu>to  gi  apluc  dof  unient  ation  woTiU 
1h  i^iuxed  oi  aiij^lu^toiic  tites  to  be 
imp  a^ ted  ly  tlie  Lf-Fit  Mme 
£>[pansioiL  The  pliotegr^hs  would 
l»c  deposited  nLakcallitiaiy  and 
the  St  tte  He  to  lie  Fi^eteivitien 
Offijze 

Nates 

Conl     =  Contimied 


TABLK  X-3 
Common  Species  OccuFrJng  In  \V  tlJund^ 

Spaita 

V4;Hiitua  Trpt 

EiDcrCcBl           1     Scnb-ihjul]      |                       FarcFted 

Gr^m/p^M-hkci 

Agn?3£i  iSaSiwufimfj^  fj^J 

WR 

A 

CiJana^rosh  t  awiiMSarjTJ 

WR 

WR 

Ciller  rTTjr™j'rr^/j 

C 

WR 

C 

friT:rL  ^T^^^^uiJJ^JfS 

WI^ 

Oirri  /riT/u^  fff\}ztyf^ny 

WR 

GJjEETb?  JF JTri^^ 

C 

C 

Juna^ilK^lTtu^ 

WR 

/VrJfifAn  ^fijfmxr 

WR 

WR 

WR 

/*i7VJ  ^LrfirTTm 

WR 

C 

/^ivj  ^^^A'fTJiai 

A 

WR            1 

A 

Fci^lo. 

^  L  iV J  JXn ;  J  rr J /Irf^ /^u  Ai  1 

WR 

C 

^ij^JLY/  arj^fiA 

C 

C 

^  jfffj  Jolinetf^ 

C 

C 

WR 

AxSer  rrwH^jTiJi 

WR 

C 

£j?jA>6jiwrT  LYi^^iiurj 

C 

f^^K^rj  OTMnrTr 

C 

WR 

Cnr/Ji  AiiLf  riT^r  if/urrr 

WR 

WR 

C 

^/ur^±uun  icjic/^iUT 

WR 

C 

jUazJbc  oncTZfl  ff 

WR 

C 

/^^raar^y^  j/urrA  J 

WR 

5i7?m  JiT  rrr/jrj^ir^]  t 

C 

WR 

7?J£^^^JU^'   fflY  Ji^iTJr^A^ 

1                          WR 

Shrjbx: 

^J/JiYf  liK/JNJ 

WR 

A 

O^jriivj  Ji^^r^rcr 

WR 

C 

^fftiwiuar/vir 

C 

WR 

yWnrTifATJ  Tfjr 

WR 

ytr^^T  irJiTiurj 

WR 

if 0  Kf  ix.  J  n  r Jun J 

WR 

ifSTf;   MWi^JTJ 

C 

WR 

^(fhffr  Ji^/ATirj 

WR 

WR 

^^^  L  bM^^iw^is 

C 

WR 

1                          WR 

^Jf  I.   iPOfT^KT 

C 

A 

WR 

^Jf  L  iViir;jirTKurifr/jr/j 

A 

1 

FriTW. 

/*^H^ J  ri  T J  ^  "li  r^ J  p  ? J  ^ 

WR 

f*f?yffS(f  J  J^*v J 1 1  r J  ™  rfi*  T 

A 

fsudoCBifi  JTurr^ar 

A                            1 

Noto: 


C 
A 


LL^QLQKij]     kxi4haB  L  prH-ciL  cajKip^  a?vcr 

1.VCII  JEpcncjEcd     Viia  [inn  5  j^crcnJ  4^Kip}  cl^vct 

jburtifan      Leu  Lkjn  25  pcicciL  cajKipy  cuv^r 
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Auguai  26,  2005 


Hclcm  Rc^Lililo  ry  Off jcc 
Fhonc    (406144L-LJT5 
F^x    (4O6144L-L3S0 

RE:       Coir«FLlcMo  2004-90-7S6-MoiHana  Tunnels  Mine  ExpBruiJon 

Mr_  John  Sthacfcr 

Monlana  Tunnels  Mining,  Inc. 

POBoit  176 

Jcffcnon  C]tv,  MontinB  596  38 

DcarMr  Schacfcr 

ThEs  letter  \^  a  Ebllowuplo  thconsilc  inspccl ion  conducted  on  June  21,  2005,  lo  verify 
the  well  and  delineation  cendncled  by  We'>lcch,  md  vjew  the  polenUal  co  m  peii'>4lo  ry  mUigilion 
areis  Ibrlhc  propj^icd  Monlan*  Tunnels  Mine  E\pansion  ne b r  Jcfferao n  City.  MontBna 

ThesHc  visH  Wis  attended  by  DcanCulwell  (WcMech).  you  and  Pjerrr  Lemjeux 
(Monlana  Tunnels!,  and  myself    The  wetland  boundaries  delineated  by  Westech  were 
determined  1o  be  iccunle,  wuh  lhe  excepljonof  an  irca  ju'>l  downstrrani  iium  Simple  plot 
MT03-6  A  wedge  ^hipcd  wctlBnd  idenlificd  as  FSSA  Bnd  a  rrcHngularPFOC  werr  determined 
te  be  non-well  and,  because  ifler  digging  twc  edjI  pil^  Bbout  IS  inches  deep,  lhen:  was  nc  fiec 
witerin  lhe  pits,  and  the  ^>oil  was  only  very  slightly  d*mp    There  had  been  morr  prcc ipu ti1  ion 
than  in  the  pervious  several  yeais  al  lhe  Umc  of  lhe  in'>pection.  Bnd  one  would  expcci  b  wctlcr 
Eubstme,  however,  lherr  were  no  hydro  logic  indictois  al  lhis  locBtion    Therr  wis  i  lhiek  |>I8 
inchesr  layeroFlowchromaoiginjcsoil  Bnd  we  delerniincd  thil  the  Brei  hBd  probably  been 
influenced  b^  beBvenctivjtv  in  lhe  p4'>l    When  lhe  arrB  wbs  homestcBded,  lhe  beaver  dam'>  werr 
removed  resulting  jn  draining  of  much  of  lhe  pfr-c\isting  wellind^_  The  absence  of  anv 
hydn^logic  jndicBtois  al  ihis^Jte.  rcndeis  the  two  dclincalcd  polygons  no n- wetlands    Sec  the 
enclo'>ed  cxccTpl  from  lhe  deLneilion  map. 

The  remaining  wetlands  and  the  Clancy  Creek  channel  a  re  delennj  ned  lo  be  jurisdiction  a  I 
purau*nt  to  Secl ion  4l>4  of  lhe  Clean  Wilcr  Acl    Aflcr  revi^iling  lhe  Fen  Yan  Creek  ^ile,  ind 
after  learning  thit  the  ultimalc  destination  of  Pen  Y^ts\  Flow  is  lhe  t4jling'>  pond  wherr  Jt  i'>  rr- 
ciiculalcd  and  w>ed  in  lhe  mjlLng  proce'>s,  the  CoTps  his  delennj  ned  ihat  Pen  \anCrrck  is  noi 

J Lirisdic tionil     I f  yo n  d isagrrc  wjth  ihc^c  jurisdictional  delennj naUons,  you  have  lhe  nghl  1o 
appeal  the  dcci'>ion    If  you  would  like  more  infonnatjon  on  the  jiirisdiclionil  appeal  pfuccs^, 
contact  ihih  offjce. 

During  the  June  21  sile  vlslI,  we  also  looked  at  lhe  propj^ed  milig4tionsilc?i  to  gel  a 
pre[iminiiy  jde*  of  1  heir  approprnteness  for  replacing  lhe  impaded  rr^>ouiccs  on  Clancy  Crcek_ 
¥ou  indicated  a  preferrnce  For  Lhe  lower  Spring  Crreksjte  fornuUgaiian.  It  is  doubtful  thit  the 
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impacts  to  ihc  To  rested  ponLonsorCL^ncy  Crcrk  couLd  be  rc^iLiccd  41  thi'>  locaUon  x^'jthin  b 
reasonable  timcfrimc_  There  would  be  consjdcriblc  Unie  lag  belwecn  ihe  impaeK  on  Clancy 
Creek  ind  the  development  of  i  foresledoveralory  on  lower  Sprjng  Creek    1  agree  lhal  lhe 
pctenlial  1o  develop  herb4ceow>  and  scnib-shrnb  wetland  isgood  there,  but  we  mij'>t  examine 
otheroplions  thai  would  recrratc  or  restore  portions  of  Clancy  Creek  ihat  ire  forested.  Diiring 
our  site  visit,  we  Ldentified  asegment  of  Clancv  Crrek,  within  the  piopo^id  mitigation  are*,  with 
a  forested  overslory  thil  had  been  abandoned  by  ehinneL  rrloeilion,  which  lheCoqv>  wjLI 
considers  viable  niitigitLon  alternative  ^in  comb  mil  ion  wilh  lhe  mitigation  allernaUves 
de^icnbed  jn  the  April  2005  We^leeh  PLin),  unless  jnfornnHon  i^  pcr^enled  ihat  demonslrate-^ 
otherwise.  There  ire  some  concerns  wjth  iheclo^e  proxjniily  of  the  lailings  reposHory,  which 
wilk  hive  bo  be  addressed  as  we  consider  each  miugatjon  proi^^sil^ 

The  upper  Spring  Creek  sHe  is  a  channelized  |X3 rtion  of  pc rennul  *i1reim  thil  has  good 
si  ream  KiiUgatJon  [y^tenHil    Much  of  the  EoodpL^jn  herr  B[ipe4P>  lo  alrrady  be  welland^so 
wetLind  developmeni  jx^tenlial  mav  nol  produee  much  as  Ear  is  well  and  ic  res  e  rr  ated. 

The  Clancy  Crrek^jte  ha^  fairpolential  for  well  and  creaUon^  anddoe'>  hive  an 

oppcrtnnily  to  re-eslabLi'^h  i  segmeni  of  abandoned  fo  res  ted  strr  am  ch  a  nnel 

The  Iwo  Pen  Van  '>i1es  are  nol  suitable  for  wetland  or  stream  miligition  because  of  lhe 
Eleep  slopes  on  lhe  upper  r^aeh^  lhe  unjustified  lo^is  of  high  qui  lily  upland  hibitit,  and  lhe  poor 
witerquilily  from  the  Washinglon  mine  drainige 

Based  on  mv  current  undep>l a nd ing  of  lhe  proposed  adion,  lhe  Monlani  TnnneK 
Expansion  will  require  an  Individual  Pennil    Ni1ionwide44  for  naming  aeU^iUesdoes  not  illow 
inipicts  to  pcrenniil  ^treim^  asMJf  jaled  with  hind  n^ekor  mineral  mining  Com  pens  atoTy 
miljgaljon  for  the  unavoidible  impacts  to  wetlands  and  Wneisof  the  U.S.  wjLI  be  required  al  lhe 
ratio"^  described  in  the  enelosnre.  \^'hen  prepinng  the  appLicaUon.you  may  refer  to  lhe 
appro  priHe  sec1  ions  in  lhe  drafi  Enviionmentil  Impict  StUement  fElSr  wher^  lhe  pfoposed 
aclion  will  be  described  Our  public  notcce  will  eoincjde  wilh  thestite's  pub  Lie  eommeni  [^riod. 
Our  lite rnativcs  analysi'>  will  be  done  concurrrnlLv  wilh  the  stUe's  evil naUon^  based  on  lhe 
allernaUves  identified  in  lhe  El S 

Based  on  oiir  previous  di^>c ussions,  the  Cor[^  rrqueMJi  thai  adrafi  Section  404  (b)  (1) 
evaluation  or  "showing""  be  included  jn  the  draft  El S  de^f rj b i ng  lhe  allemilive^  IbrClincy 
Creeks  ineluding  the  iltemative  thi1  the  channel  not  be  placed  in  i  pjpe^  ind  lhal  an  o[^n 
d  I  veision  c  h  annel  be  const nic  ted  lo  [ermine  ntly  ronle  lhe  errek  aiound  lhe  perimeler  of  the 
expanded  pit.  We  wjII  need  ihjii  allernalive  e^aluHed  lo  detennine  jf  it  js  a|  praelieable  and  b) 
expected  lo  have  fewer  advep>e  impacts  than  plaeing  1  he  creek  in  a  fipe.  Theshowjng  is 
required  1o  solicit  publjecommen1*i  on  lhe  iltemativeji  lhal  aresi'ccjfic  1o  Seeljon404  of  the 
Clein  Wale r  Act. 

Be  awarr  lhal  a  cerlificaljon  or  waiver  fn^m  the  DEQ  pursuant  1o  Seetjon  401  of  the 
Clein  Waler  Act  i^  rrqujred  prior  1e  Hniliung  a  permil  deci'>iDn  When  vousnbniil  your  Joini 
Applicition  lo  us,  please  piovide  acop^'  lo  Mr.  Jeff  Ryan  wjth  lhe  DEQ.  The  40 1  certifjcition 
pn^ces^  also  runs  coneurrrnllv  wilh  iheCoqis  pennjt  evaluiUon.  Please  conlaci  me  if  yon  have 
questions  or  would  like  to  discuss  an^  of  ihe  above. 
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Sinccrrly, 


Jean  Ramcr 
Fiojcci  MiHBgcr 
Hclcm  RcgLililory  Offjcc 
Jcan.L.Rdmcr^uikacc.arn^y  jtilI 


Enclosure  "^ 

Excerpt  from  ^'ctlind  DcLincaUon  Map 

MitLgiUon  RdUDs  (effective  ApiiL  2005) 

CE:   (with  cncloE  urcs) 

Mr-Greg  Hallji ten 

MDEO 

FO  Box  20090  L 

Hclcm-  Mom  ana  59620-090 1 

Mr.  Jeff  Ryan 

MDEQ 

FO  Box  20090  I 

Helen*  Monlana  59620-0901 

Ms  Kn^tinc  Knul'^on 

US  EPA 

in  West  l5"^Slrccl  Suile3200 

Hdenj,  Montana  59626 

Mr_  Kurt  ServioiS 

Olympus  Teehnjcil  Services- 1 nc 

765  Colleen  S1  reel 

Helen*,  MonlBna  59601 
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2 i>iEijiaj'  *j  tn4 

OricuLTtd ,  «^ 


^vDr^mvpBt^ 


^Q    Cli^oJIc  tiGn  i>t  WdtLi-d  nnd  AcTJi  be  hhtal  bta  in  AA  CKOU  Hicxdbv  b  HFku<n,  #f  I  ai4  -  USF  LT^  scoirdl-d  to  Ccva^^  [15^?|  r<m^*v  oAe  ? 


HDH    Class 


Hta<  rlrrt  ^i^P^r  PtrtmlaO 


Gya  km 


PduEkInc 


v^usklnc 


F^usklnE 


FdusklnE 


Pduskinc 


PduEkInt 
FdusklnE 


FdusklnE 


3utf]f  km 


nss 


KcDlrrit 


FO 


UDdTfcr 


13 


CnfrnilBlEinF  19^^  njkiAT-HPb  Ihbiy^    r^KCk^HE  hiEhbdtrT  Tin  >  LLiuviK^iiKJ  LKftm  0J1  I  .^j^iIe  bid  IMS.  Lhi::4»:MiJiiJ  ^nii  Pm  |  htaH-ln^n'A^lnl  [PA-X  Ertvr^miiJ 

|EKi       ir^ih      ^.4lHFdTO   ■     =T^vn: -Hjuani   ±i     ^bij^      Ltaz-EI    Hkih    I<^    Lb   AJ    [UiHFwtwn     Lrikiii  .4.    CIhih    r^U    Lb    -.U    L^j    L'X   5^^«m    ^^.^riH  Jp  Kitn^^       Lnsw  HHSini- 
trT  ihbiy^vn  Uzfv  I  ^nnm  i3l  ^-Uihi  KU  Lb  ^  Lb.  ■iltfv  llqhiH  I  ^c-mrfiEv  ^k=4ku  iHi  4nc-r>lH-l^  ^^ir^w  fS  i  ^ir|iin->iiiiirihf  h  imtdrcJ  iT  l  I^Hoirip  ^knkd  tC>  ^kn^HJRll    I 


■  nprj 


uiii    M^    Li;    Afl    L^ 

rv  Fn 


11   E>1mnk»d  rdls1v«  ibundincu   CDtstallarlp  dikfflltd  rlki  Hlhki  he  sehtie  lldn  ■<nLara  LTh^kiEhtd  Eash,  e<e  dttiJhirLE) 

liCLrckDne)  Urfcrrtivn  Hwt  CcvBmDn  Miu-riail 

CfHHBuntft    ITiCE  cf  tv  txjT  uimmurJIy  ^pcs  prcitnl  ki  tit  A^  ve  rakd  bs  mlrpa  h  he  rcflDn  b|  iBrif en  iiMi  <  1 93E)    Tht  IrLrnmDni  vHavlbcrtc^  K^Qt  ■ 
\r  rakd  ar  Irydd^nM  (sw^K  Dccunlr^  In  tie  rt  lard  Alp  Evtan  z<H~rc>  ini  fumi^Jhr  aotrri  half  of  tv  ^lal  >lA  Krrapc 


imLnJIr  \3Wt 
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13    G  unun  I  c  cmE  Mun  i>l  AA 

I    nugirding  dt^MbinDA  <ute  ■■Hi  frtli^a  b^c^rmlrrt  [cfrdt]  iv^riHiila^  rcipEinrt) 


Concftrons  within  AA 

PredoEimantcondibonfl  ftdjacent  to  (wiftuii  300  feet  of)  AA 

nihjnJil^i  ■inEHqiuHJ  lu^nJ 

LnJiuliarL.rinl  L^i'ntln^A^ 
Ev  liMi  z««->  TJt^zl  1^  nwtot  ^r^mnm 

ul^d  lu  uin^l^  li  p4KDmL  ^hImv, 

kHi  dliLnfraict 

\am  dif  hnfeinu 

mErirrnk  dlstrbarFiE 

IF  lialn^jfc^  ^^m^Mi  iii^abi    iiwlii  iiiJiIiim 

modtrak  dlihihinct 

rriDdtrak  dif  hfbinct 

h^h^lrhJkvriif 

N(]h  dl£  hr^niE 

i^h  dl£  hr^auiE 

Hf  h  4ll  LMlO-rtf 

mwltrBklp  ^iThJbtd  b|  llucih]^  gnzhg  B~ri  hJstxIc  and  i7L#T<nl  ■Irdip  Aclultcf  ^icBuiibrEf ,  pgxI  s .  dt^nf ,  t  k  J ,  hoic  i  e  r ,  an  ^p  ran  b^^^ly  imD-liitil  st  pm  en  I  of  C  lincT 
i^Ktk  In  lit  A  A  It  Hinn  BD  b  hCn^El  Dt  hri  EKtr^  U  m  tnn  IXmtLi  ULrc  pll    Fof  Ma  r^BEfrn,  admiJ  r^lrd  at  mod<  rnk-Hf  h  4lr  hJb  eu~iu  huu  bttn  E<kck4 


II    Pramln«nliD«ily,  ill«n.  A  In  ^DriutiAd  4pd4]l»»  (IncI  Ldng  ticsa  not  dam^nlcn  bd.  furnl^:{llr(  hhrfuctd  rcnrriaJ  iriuicr  ftcdbp,  Imohr  vti  KtniJiiki  hlif  frtui)  a< 
rtLxirimlh  htfc  v^lvidE    i/Utcdy  ^r^a  Irrdijic  Canadfl  l~i£i: ,  houid  s  bnf lh  ,biJI  IiJsIe  erii  mufk  l-Ustt 

Ilk  Prm-ldu  brkdf  dd^crlplvd  summary  of  A  A  ind  SLrrDLndng  lind  usa.TinUtil.   H  p^riiptty  Ic  g<f  c  iihn  It  pT^icn  I  bi  4  rctalvtlr  nofrcvzont  irionf  ClirrCT  Cicch  a>d  lb  tlbutry 
rttiJn  t>:  AA    Upla^  tnc  s  I  sdliba  nl  b  tv  AA  Is  prta^ly  dwriku^d  bj  DoqlflT-*  vlh  acnl^rtd  rmoJI  rtsidi  of^uBLha  up^n  on  mw^  mtilc  Elkr    At  d^Tcrtitd  iftnitra  pfrhm 

Eir  l-rt  AA  It  3«JKTnl  b  tK  UT1I  Ipll 


13  Shjctjnl  DIvbrtilv   i^astd  <H~inL^b«r  ori'DoHdln^  y0{p  tart»d  duic  t  pni+nl  [io  nol  hchaJc 

■iHCflEiikJ  ctauTtiL  TEV 

HIQdfllE) 

^  S  ivfE  tak  d  ffoTTti  1:17  2  2 

IfEXK    Is    tKEStd) 

^  itrtiEsfe4> 

^  1  lEQ^bikd  diui 

RjiniT  trtzwl 

HWi 

Uod^4k 

Un 

lb     3«E    IkB    ID 


Attachment  A2-3 


SECTBN  PERTAINING  to  RJNCTCNS  4  VALUES  ASSESSUENT 


14A.  Hibl  ta  I  FDr  Fodurnly  Listsd  or  FropDSdd  Itvuakt^ud  or  &HUngur»d  PljnE^  or  AnImnPs 


i 


D      Q 


^A  Is  liELniEnk^  tt>i>f  Elu^Ectd 
Prtaa?  w  crtkzJ  h^l  bP  nisi  4{>a{  I 
3c  coni w  hdltal  1]I9 1  ip^dti)  D    £ 

hcHEnUhdltal^lTlEp^dti)  D    S  Cs-islfllyn] 

|{>|J9^I=  hrtllal  D    Q  b^i  <  mh  ,  gnr 'Df^.  frlBd:-«][>h  d  *rr«  I,  prtzz4  frEw^  U  k  kfldlE  9'- tt  E  E<  T 

RaUng  0-ise  hr  condushiru  t<HTi  I  idmiE  Eu~ri  tie  Biihti  hEhiv  b  irrtac  nl  [drch]  ht  Ixictoriiy  palnlE  orri  rnfrri  [■  -  hJph.U  -  m  Dd<  rak .  iii  L-  l[>v]tir  f^i  IxieIdt^ 


hattm  tf  NaU'd  idwr 

tfEKJpctaai 

9UC^rteEBJ 

1     tfEKJTECaidWJ 

XUl  JXECOrtf  Bf 

1  dDcJhcfdtnU 

1     xisj»KMErdri 

1        IfVK 

Fuictional 

Points  and 

Rating 

KH> 

JCHJ 

£ff^ 

J(UJ 

SfU 

JCi? 

mi^f 

BaucEi  -ix  doojBEnkd  urt  £0 

^  DtaE^rralEn, 

lEUDfdX.fk^ 

Uonta-d TTn-itlx  Ukv  ^panElcn  Prc<< c I rtp ix If    LVECTEC  H    BiiTo'^ : nial  r]:< n'ct 9     r>c    ^'7[H:l4a^^    d^    d^mt^^t.-i'  i ^BB i) ,  ^ bs^h  ^  jf 


14B.Hibltal  far  plinlof  inlmtls  rat^d^  1   B2.  or  3  0  by  tM  Mct^taiu  NibjrnI  Hdrltigu  PTE^grtm   Cnoi  IrrdiJibQ  xpcdtr  Il9fe4  In1  *A  otiEHJE) 
I         AA  l9  tiicLniEnkJ  O  w  Sajsptc^d  C^  b  c onUn  ^drclt  <hv  ^bxe4  on  ri«~lrJli:vu  mntakieJ  Ln  kir  k-uclfvuj 
Prlnir  f  h  crtil  cnl  hibl  ta  I  i]l^t  Eq]«cl«E)         D    a 

E»condLry  h■bltBl<]l^1  5f]»cl«4  D      Q 

hcHEnUh^ltali]l4tm«Dl«E)  D    a  UtEk-HuKAi^Aj  "io^hJia.'.Ynj) 

hiouHUuhnUtil  D    a  XEU4  rd  ptail  ATFJ  a^jn^  rpv  idtx  llx  kd  bj  UTI  H  P 

II-    HilnflCm^  tg  amd^hiTJ  *<M  ■  ^owE  ii  Ig  ■alti  fcEhig  h  mfc^  nUdrcfc J  Ke  U^cBon^  ptMnh  j^i  rn^^  [■  -  K|^^  y  ■aod^m^  ejL-  l[M]^if  rU9  IriQlEir^ 


H^Tm  tf  NaltfJ  ij>pr 


Fuictional  Points 
and  R^ing 


docJpilm  vr 


xuilprtaaj 


1<H} 


5<»G 


doc Jic  cunriEBj    I  xu^Jf 


z 


JDcJInildEnU 


-IHM 


-Efll> 


^CL? 


xurJndicrj 


Z[ 


I  W 


□  <LJ 


BcLf  ct  E  ty  doojn  Ei>k4  U9 1  ^  jj  c4]  s^rralDnf ,  lEfw df , «  k^ 

UDn^-iaTunnEl9  M'-v  Eip^nElcn  Prcft  c  I  rtp  ix  Lf    LVE^TB^  H    Bii^o'vri  e  nial  G:<  n^iE  r    nc  ^Z«?f  at^,  d)    Ci^nq«r^'  r=EE&i:i , 'nracr  dT  ^^  C19B$ 


14C.  Gbndrjl  V^lldllb  Htbltat  RaQng 

I     Elf  dune  u  of  ov«rill  wlldlfb  u^u  In  ti«  AAi;drdE  ik#f  LanlaJp  modDnlb ,  01  Idm  bAxtd  on  fL#poibia  {uld<rFiE>: 


S^xj^m  JL^J  iJiaceJ  <na^  cf  tie  UlDvlrg  [dwcK^ 

1:4]  9  trvokHu  of^bLcndDnl  B^idl^  ff^  or  Nph  Ep^dti  4Iie^x1^  (ULirnf  siy  pEnDd> 

E4]Lritfar>l  ■lldlH  z^n  SLPd~i  k  ia\';  ^t^i  ,ritt\  s vuQhJt s ^ q^vti^  kdlE.^k 

prtEtrra  Dttik^Atlj  Em  I  Ira  hiflbl  b^  ^  nhir^  x  naloual^lt  In  l~rt  fLirDurdhp  ofta 

kik  rak  »  v1  n  IK^  hlc^of  l9  If  1I  l-i  hrvHk Jd«  o^  ht  ^^ 


Low  ^4xe4  cnaiy  of  ht  Uloilr^  [d>tiik^ 

itm  w  novll^ll^  Dbs^rralc^ij  du^  §iBk  us^  pErlDd9 

_  Milt  c"OBlldl«  9lpn 

EPET9E    EHllaCE  n- 141  land   lEHhJ    i^yJTZtt 

_  lntrKkw9  Hiri  hmd  hhihiglE  k  vl  n  knawk  dg  t  of  tv  AA 


M^^MfsiB  i^astri  on  irj  of  ■>:  ^bv^p  [chciilS 

JC_    Dta 9 trvBlorEf  of  Ecalkitd  ■lldlH  rrEK^f  of  ndlulriuaJf  a  itCalvtly  itm  fptidtf  dutig  piok  iErlDd9 
X      cunimon  cozLPrtnct  ofvllrillt  9lfn  9uih  ikf  ical,  kAcLr.ntf  1 9 tuQhJE 9 ^ q^ti^  kdx.^k 
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X      EricqiQ^  iiri|acEnl  Lpkrri  food  TDur^itr 

JC      hk  rule  HE  ■■  n  l[>»J  blonf  l9  If  vl  l-i  LrwHlE^Dc  Drhc  AA 

II   WlldimtuHttt1unbr»»CHKLkv  tinn  t^  b  bolhHn .  drf^  ^prc^rtak  AA  alklbuks  hmnklc  ki  arln  a  I  c  ictp  tonoJ  C^,  NQh  {H>,  mode  ra  k  m.whivCL}  ralrrf    sruchr^ 
rihJcrElly  \r  1<hti  ttl3    Fcr  dikff  aivrr  ki  be  oi^iifldercd  ^ptnJj  dliklbukd  .ucfciikd  ulurti  muslbc  nmn  ZD%  at miih c hitr  In  ItrmE  iK tv^  p rrun I cc^p deI l^i  o1  ht  AA  Cite 
■vmri    Abhr«ilnl«u  ibr  TLrbcE  vatr  dur«lar:f  0<  as  tilDVf   VfP  -  ^eitti  inc  nVp^r^mJtf ,  3fl-  i<  lufvufl^  knri  llknl,  Tl  E  -  k  m^aray^  phtm  trd,  arid  f,  -  abs«nri[iE«  U~isiucl[in9 
~b  Lr  l~iE  r  d<  IrJ  Ii>n9  oChEfc  krms]J 


Sn.aj.  jia>t'Ch^Th  r^cw  r  ^^ 

Htfi                                                   1 

Uohuk 

Urn 

t'bTCJiUMll  CA] J205J 

&cn 

Unsvon 

acn 

Unt  Lcn 

Bir 

PJT 

cn 

TTE 

A 

fir 

«i 

TTE 

A 

PJP 

on 

TTE 

^ 

PJP 

afi 

TTE 

A 

pjp 

'     3fl 

TTE 

^ 

LDW   ^£tJrt4fM«Al   iUl 

E 

E 

E 

h" 

E 

E 

H 

~ 

E 

H 

H 

y" 

E 

H 

11 

E" 

E 

H 

11 

y" 

UDdui  b  dlE  kr^BXE  bI  AA 

u 

k 

14 

H 

H 

H 

H 

■i 

M 

k 

ih 

M 

i^ 

M 

ih 

L 

M 

M 

L 

L 

V1^ 

M 

M 

H 

L 

~B~ 

M 

L 

L 

M 

M 

L 

L 

M 

L 

L 

L 

L 

L 

L 

L 

ML    Rilng^uTt  tie  curKkJTkiris  turn  I  ind  I  Abi^r^  a^  tit  mnhli  hclov  barlvt  alCcfrdt]  hri  ^JTHZIoruf  p dn^  aid  nira  IE-  ^i^p  ImaJ,  t  -  hUfh  II  -  BfHlenk,  Df  L-  ki«ltK 

HE«xiEl[in> 


Bvaomx  ot  w^A'b  ^b  ^f 

Kf  \tf ^1^  h^ J jj  .hiruiv  ^ .  jfv^  m 

Eictplorid 

Ubii 

U[^«rBk 

Lev 

SiJidanliJ 

tee 

^(■^ 

£(■) 

-7flt3 

Mode^^e 

3(15 

JfllJ 

-SfllJ 

-3CtJ 

Hinird 

-E41I] 

-+HJIJ 

-Z<1> 

1  flJ 

CEifBrDDntx    Tht  li^calonrri  f\t  AAbtlvE^n  NphJj  dlihihtd  cundllcvid  [mfrrt  ^1^  ind  miz^jtrakly  dlEhrbcd  oirdlhiru  KjrIltE  a^llllra  t>:  dti^rtnct  etfJ  asslarJrd  a  bLaJ  o^  £. 
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14D.a«nural  Rdi'Aquili:  HalHtil  Ra Ing. {Ai e< ^r  hJs  IjicIdti  hTtie  AAE£  urr4  bj  IshfiT  tv  cibfrTfl  sIhQbniE  'ai^tcMilc'  such  hail  tie  AA  cwJd  be  used  fry  fEh  D-^-.^Eh  us« 
1T  prcc^jdE^  br  perctitd  oJh^iI  dt  ■:it>:i  bvrkr  <  t J    If  l>:  AA  It  rpslof  viia  rol hJs torlcirilr  uE^ri  fry  lih  due  ki  lack  ofvi^lbl  cicEfilvt  grodknl,  clc^drck  NA  \kk  avl  frrc-iE^d  b 
l~rc  ntill^ElDTi.  IflfhuFE  occMi  fri  lic  AA  bul  l£  lul  dc  Tk<4  frc^  arcifiLf  ct  ■anafcmcnlprrfpEcluE  Jruch  a£  Ishuac  vlh^  ailnla^lEin  cad],  hrtn  InM  LbI  Q  uiril  ly  [Ifrclarl 
xfuUd  be  mirt^d  v  'Lob',  ivpntd  accaMfrigli  fri  II  behiv^  a4  rrakd  Ih  i>:  cwnm^n^  J 
I         l-4*bl  1^ t Qu 4^1  ly   li-ilrclE  flpp^oprlnh  AA  olilbuha  Inmavli  bJUTlrt  nleactp  iDTiiy  C^,l~4]h<H?,  rnDd^ra^  (ll>.i>f  Ina  llj  quolly  TafeiQ 


DL^^ionof  sixfacewaterinAA 


Ptrn 


tnVl  P^remJd 


>3E14 


ID-Z5V 


Bltfktfl  -  ^TS"^  of  9  ttAJTih  v«  w  EhcrtllrFE  wiWUn/Ji 
cm  Una  r^  vliri  w  wttord  acn^-flw*  oft^fcjtd 
cun  m  LJ~dfr:  9 


:^x]^D  -  ^  bi- 
ce^ Una  \\u   or  I 


\i  land  EcrLU-s^Lt  a  tir:  Jhd  cam  -  unJ  Iti 


^t{H 


H 


3cA»rd  ^  fr^tml  Itnl 


^ZS« 


1G-2E14        ^  1C*t 


l^mriifsy  J  ^hriBcnri 


>2514 


JD-Z^V 


^1(H 


I      I 


Ennfrj^u  rQ]   ar  ■<  Itrrd  EcrLA-shfLl]  w  *iH*fcd  mmBLiijJti _^_^_____ 

II.'     k^fll  n«d  h4ablti  t  Qua  llty  i:c  IrdE  |-it  ^picrNah  r^iponE^  b  |-it  tdaHfrti  ^l^  r  Ion    Vauutr  It  Y,  |-itn  r<  ducE  rakv  fri  I  Aov<  bp  n-it'lem  [£  - '■ ,  rf-ll,ll-L,  L-  Ll_  Fe 
Iib^iJX0  orjrw  AA  smcKMfaf  or  ir^w^sr\t\f  'otiucoif  ij  f  jzh'^art  ^^a  o'o^rrgf  m  at -made  tfJL'tfu.i*  £■;  Jc(\yXy  as  iSjrTC  ^jfcftMxf-f  ncL'tfcvf  i>n  ^h[^  ^Df  O  i1tf  {>r  Lv^^rt^ue?  .^i  'yao^o^ 
TUDl  cIp  h'»tv>>^?4ri|  p»-Jr7  iitf^tf  '^muij^ib  Anp-inKJ  JJia  i^  ^cIjY]^  ohb  or  lv^.ttt  vu^r  tis^asf  or  nt^aatc  I'b  aippoil?  V  N  Uodtfcd  hdi  Ital  ^mrillr  ralrrf  -  Ccfrdc) 

EH  M  L 


ML    Ralng^uTt  lie  ciirH:bJTkH~is  turn  1  ind  1  Abor^  a4  tit  mnkli  hclov  barlvt  4l[i:tdt] 
hiE«xtcl[in> 

hri  ^JTHiliDTUf  i dn^  aid  raira  [E-  ^i^p  land,  1  ■ 

-r^h  u 

TflM  s  of '  PT  ^  rtoKO  or 

SL'V^^PO  LvTi  n  AA 

iAxMba  Hjt}Ujt  OuMity  ^f                                                                                 1 

ihA 

■  E^crnk 

Nbbv«  flD^b  lEh 

1  « 

S& 

JfllJ 

f  ff) 

ln^[>[hd:dd  [finialiti 

-a^PfJ 

^^■> 

-EHJIJ 

«ff? 

rion-annu  lih 

ja> 

^ni> 

J  Hill 

3  m 

Nolah 

5^> 

J<L> 

-2<L} 

t  CO 

C  iKBmdn  b    Tht  hlf  htr  uMut  cri  ^  hbe  le  k  ch  d 

-m  ofrcrafe ,  Af  L^hivltr 


14  E    HE^Dd  Albnuilon   Civpntf  <HVy  iDHtlarrir  TiJiJtcl  t>  food  frig  ila  Irvchaviel  fToucrbarl; 
hcr«  aid  prHztd  b  rcil^jrrcl<n  | 


kf VE ivid T  In  AA of^  nallEKhJtd  tan  IrrdiH-fKr or  Hfiil k4  lEn.dcJt  PfA 
Ttttnq  CwwfrEr^  *<»  Up  bbolk^.me  Ix  mnfrlEhtlEW  ta  atire  a  I  EttdeT  i^  UeIj^  ^Erinh  atf  lalrc  IH  ■  rtnh.B-  mEJtrafr.of  L  -  hil^r  m  Urchjtf 


Esl^m^ed  w^land  ^ea  in  AA 
stliject  to  periodic  flooding 


^^  ccTiLinE  no  oultl  or  r^slricJMHwilfll 

AA  ccnUns  urrdSTlclAd  aufrdt 


"i.  lOaocT 


7E^Pi 


■niT 


3tij 


2E-T£« 


II    ^E  r<  rHcncti  r  burfrie  s  E<  T ,  <iT  ofritr  ^ahr^f  vl-Cdn  mity  b^  ElanJIcanl^  dATrtaa^d  b^  loDdE  bocntd  sliiJnDf  mllrE  ^ovrufr^a 
e^HBmdntff  Tht  ClETrcr  Cntk  roal  fradclE  Gla^iy  Crtcl  daanrttaiTi  oXW^  X^,  aid  If  ekuafrd  Naheiumh  ki  ariiM  foodbii. 


icfiK  AA«Jrdv}l    r 
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14  F    StHWI  ind  Lang  Turm  Surlicu  W4lv  Slnrigu   (^^Iki  b  vclarFda  I~ibI^c4  ch  pnnd  tram  Ducibard  a  lrvd~iamcl  ^v^  prcdpJblcn,  tvlsul  ruticE  Ioh,  a  Di<H.rriHBkr  t^ym 
Ifivii  v^ltrrdE  h  |-k  ^A  at  fLtiJtcl  bfiKflhg  w  pondhg-dralt  NAtiei<  trrd  ^rocEtri  ■Ih  ht  tHdijalnn  J 

J      RiUng  rmr^kiQ  turn  tf  ki  bE^lkHTi,  us<  ht  malii  IrloH  bailue  nirckclE]  l~ic  i^ifbnaJ  pc^lf  athj  ii^lnr  [H  -  Kfh,  U  -  Aadciafe,  or  L  -  h>w]tir  l~££  Ixicton  ^brt^latwu  -ix 
r\j-tact  vafcr  dijTDlc^hf  Art  as  UlDVf   FfP  -  p <ttti tntnlp^r^ rrJiy ,  an-  n BE<ir^^ farm Hfcn I,  nrri  T^E  ■  fcm purjf rfe^hF: mg rai  \fct  Ina TUQlonr  ta  ^Jhtr  dgtrJlJg  crt  hcfc  kimij^ 


^SxJt  «tl 

<S,   ^iKItlKl 

J1   «TE   «Ul 

DLf^on  of  surFace  water  d 
wetlands  withun  the  AA 

p^p          aji 

TtE 

PIP 

3^1          ~nE 

1 

PJF 

3^1                 TIE 
1 

IfUt  linix  h  AA  fDDi  IT  rcnJ  £  E  duI  ai  ID  v^arn 

"Tm — Wl 

~Bm~ 

S^^             -5ff^ 

^AH 

"^0 — ^n 

IfUtlirTdE  In  A^  lEHi  of^cnd  ^  Sau^ol  10  VAirs 

3tij        sm^ 

7HJI1 

-JW 

■^^ ^H_ 

3aj 

-2m              -1CL> 

CiKBmdnb    ClETTC^  Cr^Eh  Ke  nohfLticcI  b  1<  qur  nMi^odlr^f  In  hri  A  A  ilrrcc  1 1  If  iHzkJ  hlghi^  In  ht  vabrflvri,  havtHcr.lml^d  pfvidhp  Jekt  ■?«:»  h  lie  A  A. 

14ij    &»[lnuntNufrlunl'T[>xkint  RutdnUi^n  nnd  lUfBDvnl   Copies  b  vt  landE  alh  paknid  breftlvr  cluee  SEdlmtnli , rtutltn Ic , or  biksnlE  ivDUih  Inlui  dYtlj  1 
Drou>]  WBltr  or  dhcf  Irpul    ^ru  v^laidi  h  he  A  A  an  fLfr|tcl  b  suih  hpu  I,  drdE  MA  her^  athJ  proutd  Hli^  iv  rgahohin^ 


Hi  Inn  CHflkia^ofn 
Dirt nhrtf,  jm 
jqiurf  tay0Jx  it-J^^in  AJ 


k]  bolkmrUst  ht  mal^  Irloa  b  Br\ut  alEchdEx  I~ie  ^uTFibnal 

"A^recElLitf  ai  auroLndlnr  land  uje  vlh  pnknld  b 

dtllHtrlDi  bmc-jtrak  leitia  Dtatdbcj^lE, 

rHJiltn  Ic ,  or  cuni  pfHndf  Euch  tui  ot>:H  Lnclnns 

vt  nol  siAsbnlcJI^  L^paJrEd   ULncr  Etrilm^ntalcn, 

suLPas  [>t  rutlEnj  ix  k]?ICEU~i^  ,ar  aParu  of 

t  utc^N^Inn  f  rt  e<  nl 


>  aivas  ot  mai^MSK^  wgatttfan  ^  AA 


Evidence  of  flooding 
or  ponding  in  AA 


AA  cunUru  na  or  r»»^lcbd  oul^l 


JLA  omUnT  iuvDflHatod  nulal 


P<*ilf  ord  i4lnf  [H  -  Hfh,  U  -  Aadcnt,  or  L  -  hw]bf  He  U-mVon. 

Watr^DiytnUy^  lili>faiikrbodlE9  bintc^D^ 

HI  D 1  Jti<  bpm  cnl  bf  'prciiBtah  ansci'  rclnbd  b 

Ttritacnl,  ruHEnlE,  w  kiahian^  c«  AArtceli^f  <if 

Furoj-ndhf  lEnl  ufc  BfhpDkntaJ  ^  dtluti  hJph  IeheIt 

Dt  ndlB  Cnll ,  rRlllenlE  ,   Dr   can  p  DLtnd  E    such   tV9  I  alxf 

Irrclons  art  lufa  e  Lnnhifiy  mi  pat<  d   UaJar 
i<  dlm^  nbliin,  soLTCT  9  [>fFVjM<nLE  w  bifaznis  ^  or  ilgnx 


TrmT 


-TcT 


KPR 


_j_a!L 


"td5" 


"VFT 


JCU> 


_^flli_ 


"Id" 


iCII> 


_-t3L 


DfEkihmKCTlm 


J«IEEll 


^TH 


"TEi" 


iai> 


-*■> 


"T5" 


4^13 


_a.ffi_ 


?[|% 


■TtT 


J<L> 


_ZiL}_ 


iCU 


_im_ 


Cc<Bniunt3     GlirTcr  Cr^Eh  h  hf  AA^Errd  Jovruhi^^  It  iin  hE  TVP  LDx  Ia4  p^r^itnl  HEg  e  taliTi  LUitieictErirTE]  pc-rctnl:  hovEiEf ,  Inn  rx  rorEallckri  oultl 

14h  SfrCirTicnl  ^nor^llnt  &labli.=aLon    (opjIlE  j  w4^  If  A  A  oc^^s  i>n  Oi  'Mll^n  iM  Dzriha  a  a  ratr  f  tE  orri ,  cf  o  J>:  i  ."uuiy  ^i  ^an-moij^  d.okuaE.or  iki  ht  shnrESnc  <ifa  a  tsidlnf 
■Bkr  boly  vh^zti  la  fLtiiccI  b  wnwi  jiqIdti    If  doc  e  ncl  v  ply ,  ckck  MA  htrt  arpd  procEtd  ki  rri  e  I  lU^clorO 


Hiing  (vofifeia  ^m  kv  b  boll 


JTC  h£  malti  hElDH  bailHE  Bl[iikclE]  ht  i^rKioraJ  pf^lF  anJ  roinf  [E-  EicEplfvd,  H  '  tiJ|h,H  -  mod^rok  ,or  L-  lDa]br  Hx  iJiMlcn 


DhTtfTTfl    qUlrTTil  FX0i 

Di^iratLon  of  suif  E^e 

xvater  adjacent  to  n?oted  ve^taOon 

p^rmarrinl  1  p^r^mJd 

s^BsonaJ  MnfcnrillfcnP              |             Ttmporvj  f  t^htm  trd 

1:65^ 

1  (•J 

B<KJ 

?  ff ) 

3E-«^ 

-TflO 

Afll> 

^IPJ 

c3E^ 

-3{tJ 

i(P 

IS 
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EHBinunts     Vtg^kilEinh  tie  AAb  4c 


9k4  bj  Thniir  end  ktzi 


141      Production  EKpcfl'RHd  Chnin  Bupporl. 

I      RiUng^vDrN'"^  tarn  tf  kibEMkHn   us<  nt  m  atti  frcrnv  b  STbc  nl  [cftife]  ht  Inrfiird  t<*i  b  a4  TBlrrf  [H  -  Hf  h,  U  -  Bcdc^Bfe ,  or  L-  h]w]t]r  |-Ie  U-icton.  FscPek  A  - 
EKTEEV4  o'vtgtlakr  compcritn  In  hri  \^,,  FackK  t  -  e kucl^ri  Acrfd^  nl^  ti^  013,  Facb  C  -  whc  her  or  na\  he  AA  cunUns  a  EurtKit  a  fiJtfLDtnct  injh  I,  tx  InoJ  l¥E« 

TOBT  pEiUn  If  tLCfllnn  of  svtIke  wahr  In  tic  A^,  stiCFE  f^F  -  pciBHienVpcrcnrtEriZS^L-  JCEUoroiilhkinil Iknl,  HE  JA-    knp DTirh'rEtl'iE m crd  ci  tUnej^lIrtc  LnEtuciorLE  fic  iJticr 

i^*Jtog  Eri  Hue  kima]^ 

VcB^bltd  czHnforcnl>S  i 


ITH" 


JEf 


"iSR" 


Vts 


".air 


"BM" 


lo 


THK~ 


"JH" 


tDiErak 


Ytr 


TIT 


to 


"1H~ 


Um 


Yir 


-TU 


QEpt^d  E^^DrvnTi^^ 


tith 


Uc-JErah       ■ 


Lm 


Yti 


BM 


"TU" 


£H 


Vei 


VEi 


v^tktri 


i6ir 


Uiricrak 


VEi 


V** 


£11 


£11 


T3cr 


Tar" 


Um 


Vts 


"3ir 


TST" 


to 


JL 


T3r 


TfLT 


CDfMiiDntx.  T^icrE  1e  lunitictri  DUtc  I  on  G  tancy  GrE^t  h  tie  AA. 


14 J    Qraundwilv  Dl^chirg^'Ructurgu   O^hccA  I~ie  IrrilcakirE  ki  I  £t  btloi 


fm  to  tw  ft^J 


Ruchirg»  IndlcilDf  5 
_  PErm^^lt  lubEtzt  tr^fcnl  ■■  |-kkjI  Lnd<  r1]b-»f  DnrEdLri  lAyfir 
_Wrlord  cunUru  He  I  bulrrooilEl 

0   tKf 


DlKhir^A  lndlcilDT9 

:<   anplrgr  9E  hTriiBna  nbE^rred 

M   VEf  r  hicn  nicMfrm  di^ Ira  d<HTn  ail  i<  BEcrVd  rouf  hi 

Wi  lini  <innji  al  Ihe  kiE  of  anahvaJ  ilDfi^ 

3c«ps  art  ^r^fEnliil  tie  wi  lind  EdgE 

AA  i  Eim  antn  Ik  1«]ri<  d  4  ulra  drc^jph  I  p^rkHl  s 

Wi  lETKl  CGnUnE  An  Duh  l.hul  ra  \rit\ 

Ohtr 

ML   Rnbng     Uft  !>:  Imtar^Jlcri  tc4n  I  Jid  t  Jtawt  arri  hE  LnblE  bgkHJ  b  jrfFt  alEdnJc]  tie  l-nQicfiJ  pErinls  arJ  ra^ip  [H  ■  Wph,  L  ■  kiwl^ir  Hf  Ttrrcton- 


Cntena                                                              i 

Fi^mctLonEdPoinls  and 
Rating 

AAJrlTWsn  DJictiHB^^IlECtivi]«  mair  [n  iTBfTt  EnAalvf  of  IJR  rr^xcnl 

ICHJ 

t  o  D  l9  chBff  t J^<  iihag  E  ^rilcnkKS  prEs^nl 

-lOJ 

Ai^iAlE  lUchvfElflciihwfE  trtom  Dton  hdcqtBk  bralt  AA  D^P.poknld 

■  PAdltoDHt 

CEifBrDDntx    Sprtigi  ve  rrciEnlln  ht  tIbubvY  to  G  liner  [^P^th  bn  l~rt  A  A.  Claicy  Gr^El  hvldrJIj  of  tie  mint  plllr  a^Eichtd  xitdtr. 

14  K.  Urfquun«^s 
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f\t  maHi  btliTV  toailuE  nlEiikclE]  ht  ^LT^bnaJ  pc^lf  otfj  ralrrf  [H  -  Hfh,  U  -  Baricriit,  cr  L  -  kHa]ibf  l~^  fj^clan. 


Replacement  potential 


A^omUru  ifen  bcp,  vehb  s^rvvE  w 

or  ^1 VI I  az  sfKJabn  llf  h4  iir  "Q  r  b  r 
he  UIHP 


rare 


OHTIBOn 


Auda^l 


lav  lypEf  aid  ^^LMhoiy  dluciElly 

(AI3>  l9  NQh  a  mntaJru  ^liril 

uKidalcnIlitri  u  ^2"  by  tv 
■  ■Hr 


rare 


imf 


hLXllHll 


A^dHS  nn I CGnUn p TE rlEXJErii 

md  9  hjc  hfd  4lvtrf I  ^  0*1^  It 
liLV-m  Erie  rat 


mc 


El 


l4XllHll 


LnOclrti 


lAACNI^ 


1  ("^ 


sm 


£(■) 


-E« 


SOC 


-S« 


:^a) 


t4\r 


■IJlAffia] 


am 


3<ff3 


JfllJ 


^« 


-*flD 


-ii» 


jcm 


^OJ 


hBghiumi 


lAAffta; 


KlL 


^J>^ 


^« 


*« 


^W 


:3C13 


^W 


^^ 


CiKBmDntx    PlB^I  inHTi  mul  r<  9  h  AA  ai  a^rriritflp  inHTirrionh  rtglon,  Iwr:  icr ,  AAhflE  hJph  t^l^ hroJ  dhtrErij  a^  Cpcnerdi)  \em  dis  Lrbarrcc . 

14J_  RKJuilDniEduDilonPDlflnlil   I.  Is  tH  AA  ■  kiiDwn  r«  'ud  ^1u   (cfrdt)   ^    K  ^tfyci.rak  u  [ddc]  HPd  h  [1]  vii  do  b  II ,  If  to  «d  b  ll> 

II    ChucR  cstsgDrl«EF  bnitipfriy  b3  thd  A  A   EduuiliivdJidcnllE  i  hMly ,      CcriEtMri^  luc  r<r  ,     I  iin-aH-ukMTir  iPt  nn  , D  her 

III.   Biaod  on  bid  iHznIon   [fivordty.  dzu,  ind  otibr  41u  iltrlbulno.  Ii  tiur»  strong  pDltnltl  lor  rue   dd  ieh'^   V    N 

tif  j^f  ,9[>  bll,  tvnproctt^  k>lu,tf  rv^  htn  uk  u  3iikdt]  lovID  IJi 
Iv     Raing  i^js«  tie  BBhti  frchiv  b  artu  nl  [drdcl  hr  i^j~iclDrifll  pohlE  etfj  ralrrf  [■  -  htfhpU  -  mode  rat  ^  cr  L  -  l[i«]tK  |-1e  IxtcIdti. 


Ownenhip 

D\^iSft>s/}ce  jxf  AA  ^t2[^                                                                                                       | 

^ 

mctftpat 

hJ|h 

pufr^k  ovrrirstdp 

ICH] 

SHM3 

-Z<L> 

privbto  ownbrdiJp 

T^l 

JCP 

-lfL> 

CiKBmdnb 
EVprofinflt 


^LJiloAoiEii  lE  rvldy  rtiklckJ  dL>:  b  proilml^  ki  ctErafrTti  bIfk     raE^d  on  Jmri  mod^rak  b  Nphdlslf  h 


ulTd  C1^  v^  prlvafe  ^vnerriVp .  d  TdU:  ejIQ^Li 
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FUTCTION  &  VALUE  SUMMARY  &  OVtRfll_L  RATING 


Funcinn  A  Valuf  Vans  bin 

Baling 

AcliEl 

Funclkmel 
PoinK 

Po^tible 

FuiKtK>n 
al  Points 

FuiutiDnat  Units 

A    ljstedJ?n}pi>B«d  TSE  3p#i]ief  HaUBt 

L 

OJ 

B    MY  rOatur^l  ItrTtajte  Progmm  Specter  Ibbrtat 

C 

on 

C    General  Wldh^  hl^HtBt 

M 

0-6 

D    General  Fsh/A]U3tk  Ibbrtat 

H 

OJ 

E  FlDDd  At€fiiutJDn 

— n — 

JTT 

F.  Short  and  LiHig  Tenn  Sir^c^  Vlbter  Storage 

— r — 

O 

G  Sedin^rt/NutiierTtMcincant  Rfimoxol 

M 

0-4 

H.  Sediment^ShDrBlinB  StabilizabDn 

M 

07 

1    ProductiDn  ExportyFaad  Cham  Support 

H 

lA 

J    Gmundflater  Dschanse^Hfidufn^ 

H 

TD 

K   luhtquen&ss 

— n — 

ITS 

L  RecrBaUan^Bduoation  Potential 

L 

OJ 

Tirtals: 

L-H 

0-7 

12 

Attacliirent  A2-10 
OVERALL  ANALYSIS  AHE A <  AA1  T^ ATIHG   <circ^  ev prcfi rta t  uh icf?  bBE^d  on  he  urtkna <Hjiir>=  ri  frticv)        |  ||  |||  fV 


Cok^ry  I  Wetland:  {Mjst  sattsVane  afihe  Uowing  cnteria;  If  doe?  not  meet  oilEnB ,  go  to  CHtegorvllt 

ScDf&  of  1  ijncHonal  p«it  br  liBted^Proposcd  Tlir#alened  «  Endangered  Species^  or 

SaMtof  1  ijnctonal  c n"'"  tir  -uniqueness,  or 

SaireDf  1  ijnctonalsn "-,  ^r-lood  ^E*^^on  and  ansi-erto  OuestMii  14Eiis"^s":or 

Total  actual  liMKtun^  points  '  GQIC  (n^undtD  nearer  vhole  #)af total  pDs^ble  tjncbDnal  points 


CatBQDry  II  W^Ib  nd  {Cntena  Inr  CjtBgDry  I  not  sAsf  ed  and  ni&Ets  any  one  eHhe  fulloang  catena ,  if  not  sAsf  ed ,  go  to  t^egofy 

M 

Sforeof  1 1iMKtiDf¥al  point  t}f  Species  Rated  S1.  52.or  ^  bythe  hjfT  Kitwal  hlertage  pTD^am.  or 

Score  cf^  Dr1  fjnctonal  p  am  fur  Genenl  UUMife  hlabrtat.  or 

X        Sc^ire  af  S  4r  I  fjncticinal  paint  far  Canaral  Flsh^Pquatic  Habrt^  or 

"l-igh"ta  "Ecceptnn^ratnss far  both  General  Vi^ldlife  Habrt^and  General  Fish^Pquabc  Habitat,  or 

Score  of  ^  LncbanalpoMfer  Uniqueness,  or 

Tptjl  Amal  Functional  Forts  >  d5U  fimnd  to  nearest  ■hDleW)Df  total  payable  Actional  points 

CalB^ry  III  Wetland- (Cntena  fur  {:atesories  I II  or  ^^/ not  sat]sl5ed> 


CatEciory  IV  Wetland.  |C^ena  fcr  Categories  I  of  II  ai?  not  sabsied  and  all  ofthe  fnlloHng  ctftena  are  niet,  if  does  not  satisfy 
cfTtena  ^d  tn  Csregory  1^1) 

Tap"  rating  Inr  LhiquenEss^and 

"Lap"  rating  Inr  ProducOon  Export/Food  Chari  Support  and 

Tota' actual  ^jndonal  p naits  <  3Dl(round  to  nearest '■hale  jthaf total  potable  iin ctanaJ  points  
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ATTACHMEMT  A-3 

P^rfornLanc^  Slandards  for  Coiupcnfator^v  MltlgallaD 


Attachn^nt  A3-1 


ATTACHMENT   \-3 
PcrforniBncr  standards  for  com pcn^iory  mLtJ^tiDci 


CruTiLni  Wdbui^azc 


Nk  laa  Lkaj]  JX)DM.n:^fif  paLotrinc  cjdci^dJ  .  icoJy-KliQj^  jjkJ  fi^cc^nJ  wdLaad  'AiJLbc 
^[?;i£cl]  ri  z\k  Cisn.yCurz]L  m ri i^Lk-b k ec    Ni:^  \lm  Lkjn  2  13  aLJU^Hhl  ^LJi±i^;}iai>  ar>J 
cmccucji  i^dLiKl  'i^LJLbc  lucuabl  nhr^l  Lhh  c^plu'c  ^cLbmk  affcLlcd  i^^kiBcbr 
mrii^hnn  ',4c    TnlziL ia d Laad  Ifi  be  ciEalcdV[?nlab]L^hELJ  ^  ill  jKt4  Ik  \cm  Lkjn  ^  13 
ucn    Si^^  wjUIk  hamJ  aaGFS  DrLJVjLmnc^  mzippLn^  of  arua^  ■cdiBj  U  S   \niL^ 
Cfii^fl  of  £ngLJ>rc[?;  (CoifN}  cncm  lihr  ^  cJ  b  r>:L^  ^  ri  Icau  ok  piiflcivc  iKlirjLHhrfif 


SLiub  ChLnj>rl  RccN4jbLL^h»rrU 


Nlx  IcLS  Lkan  JXHX1  linul  Ecn  Df  ujuani  channel  wjUIk  ^ccucd 


V^  jdc  r  RcgjQLC 
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1.0  Introduction 

OperatLtms  attlie  Montaiia  Tunnels  Mute  involve  oi^  i^ecoveiy  fi^om  Ihe  centL"al  portion 
of  a  diab^ems  associated  ^vith  Elkhoni  vokaiucSr  Lowland  Creek  volcanicS;  EioDte 
Dikes.  Eu\d  Quarts  Latite  Dikes  Sulfide  minerals  and  oi^  ^^de  nialenals  are  pimianly 
pi^esent  m  the  diati^me  as  disttibutions  ivitliin  tl\e  bi^ccia  inabix  and  occasionally  as 
veuilets  Tlie  gold-silver  deposit  is  i^orted  to  have  higji  concenti-alions  of  sinC;  lead; 
aiid  mai^gansse  aiid  lo^v  coiicenti^atLons  of  ai^enic,  anbinony,  bisinutK  and  merci^uy; 
with  respect  to  otliervokamc -hosted  precious  metal  deposils{5ilJitce  et  all^S5) 

Montana  Tunnels  Muiinglnj:  (MTMI}is  proposing  to  e>Yand  opei-alions  to  lecover  ore 
fi"oin  louver  elevations  of  tl\e  cuirei\t  open  pit  The  expansion  would  involve  deepening 
and  Avidening  Ihs  existing  pit  but  no  changes  to  Ihe  oi^  prccessiiig  ntethod  would  be 
n\ade  The  Proposed  Action  could  potentially  alter  geochsinical  behavior  of  ore,  waste^ 
aiid  tailings  malenals  ai\d  subsequently  change  Ihe  potential  for  acid  generation  and 
ntetal  mobility  ft^om  these  matenals.  pailici^ilaiiy  if  oie  mined  ft^om  tlie  expansion  has 
different  geocliemical  qualities  tl\ai\pi^viously  miiied  ore 

MTMI  has  peifoimed  m.in:Kroi.is  ^oclieimcal  tests  onsanples  of  ore^  waste  rock  and 
tailmg^  m  order  to  evaluate  tlie  behavior  of  tliese  malenals  Tl\e  follov^mg  doci^iment 
descnbes  Ihese  lests  and  Iheir  lesults  and  is  intended  to  supplement  tl\e  less  detailed 
discussionpi-ovided  in  Chapters  of  tins  Envii^onmental  Intact  Staten"tent 

Under  tl\e  Proposed  Action  163  5  rnilhon  cubic  yards  of  waste  rock  ivould  be  mined 
dunngthe  5  year  esdsnsion  to  iniiie  life,  m  addition  to  Ihat  generated  by  the  ci^urently 
peinntted  Project  Waste  litl\ologies  that  v^ould  be  mu^ed  include  low-gi"ade  [sub-ore 
grade)  diatremS;  ElkhoiTi  volcanicS;  Lov^land  Creek  volcanics  ( appi-oxmnately  10^  of 
winch  consists  of  bio&tebeanng  dil^  material^  aiidQuaite  Latite  Dike(T5blel)_ 
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TABLE  1 
K  ontana  T unn d s  M  ine  Waste  Rod<  Volume 

Life-of-M  ine  Through       Life-of-MineTVirnugFi 
L-Pit                                    M-Pit 

n^ChBiqe|M-Kt 

M  in  e  E  ]q>afision 

Only) 

Volume  LmJIjon  oibtc  yarilsj 

Lanr  Grade 

*>1_4                                      ^S 

3D  4 

Quai-bLLhteDikfi 

IB  9                                                22.U 

4D 

Lowluid  Creek 
Volf  aiUiza  ■" 

215                                                25-S 

43 

EllJu  m  Vd  L:  aiucs 

2D  5                                       23  a 

75 

Total 

122  3                                              lea  5 

4A2 

'  ^pn>?ainately  10  \  of  the  tot*I  volume  of  Lowland  Cnek  VoLzamca  is  contiibuled  by  bBhte 
beaiiii^  dil*  maten*! 


WMte  iiKk  sainplK  have  been  subjected  to  gpochemiiral  testa  to  evaluate  the  potential 
for  acid  generation  and  n^tal  mobdily  ft^om  tl\e  vaiious  htl^ologjes  (Table  Al  m 
App^rxfx  A)  Most  of  Ihis  testing  is  discussed  in  detail  u\  appendices  of  Ihe  Pit  Lake 
Tiooduig  and  Water  Quably  Mo dehiig  report  by  Knigiit  Piesold  [?00])  In  maiiy  cases 
tesHiig  was  peifoimsd  on  san^les  of  a  ceilau^  litholog^  H^  also  contained  nunor 
amounts  of  an  associated  Jiftiologyr  for  exanq^le  EJkliom  volcanics  wifti  diati^ent 
breccia 

The  data  indicate  that  ivaste  rock  does  not  generate  acidic  leachate  Kinetic  tests 
consislently  fail  to  produce  acid  ft-om  sainples  pi^dicted  to  be  acid  generating  duimg 
static  lests  Maiiganese  was  mobilised  ft^om  all  wasle  reck  types,  frequently  exceeding 
DEQ-7  standards  applicable  to  receiving  wateis  (le  SpiingCi^eek  which  has  ahai-diiess 
of  about  ?30  m^l)  Coi\centi^alions  of  u"on  aiid  zu\c  ^vei^  not  found  to  exceed  DEQ-7 
stai\dards 

Zl  Add  GEfi€r^  on  Potential  from  Waste  Rode 

Data  for  assessing  tlie  potential  for  acid  gei^ei-alion  from  waste  rock  includes  resulls  of 
static  acid-base  accoui\t  lesting  kuietic  tests  {long  tenn  colunm  leach  testS;  bottle  roll 
teslSr  aiid  batch  It ac lion  Ies Is  using  tailing  itclainiwater^  and  water  qiiably  data  ft^om 
nionitonng  wells  located  dov^\gradient  of  the  exisbi^g  waste  rock  dump 

Inibal  kinetic  tesis  failed  to  produce  acidic  leachale  ft^om  san"ples  predicted  to  become 
acidic  by  static  testing  ai\d  insulted  in  further  study  by  a  m^imber  of  mvesligatoi^ 
These  studies  and  Iheu"  insults  are  discussed  in  Section  3  5  separately  from  piiniaiy 
characten^atLon  data  that  are  pi^sentedhei^ 
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Statu:  tesis  were  perfom\ed  on^proxm\atelyl9TOsEurple5  Most  samples  anal}:^ed  for 
ABA  characlenslica  are  tliose  delineated  waste  3airq?les  sepEU-aled  from  ore  v^thm  ore 
contL-ol  blMt  patteiTE  More  i^ecendy  (2004-2005)  entire  dull  patteiTB  have  been 
anEdyzed  as  a  con"pcsite  of  all  blast  holes  m  tlie  pattem  to  more  tl"LOii>u|jily  delmeate 
the  ABA  chai"aclenslics  of  tl\e  i^esulting  mii\e  surfaces  by  bench  elevation  as  the  mute 
advaiices  toAvard  and  into  tlie  coit  oi^  zone  at  Ihe  louver  elevabons  of  tlie  open  pit 
Many  of  tliese  conq^osites  are  a  nnxtui^  of  ore  ai\d  waste  iii  vaiyuig  propoilions 
depending  upon  the  Iccabon  and  desigp  of  tiie  blast  pattern  Because  of  tins  sanqjlin^ 
sti^ategyit  IS  not  possible  to  distinguish bett^/een  waste  rock btiiologes 

The  USBLM{199tH)uses  NPAP  [iieuti^alisalion  potential  acidification  potential]  ratios 
ai\d  NNP  {netneulrali2ation  polential)  values  to  evaluate  potential  for  rock  to  ^nerate 
acid  Rock  is  assun"ted  to  be  potentially  acid  gpneratirLgif  NP  AP  ±10  and  NNP  ±  20 
tons  CaC03  per  kiloton  (tons/ktonj  rock  mateiial.  Cock  is  not  be  considered 
potentially  acid  generating  if  NP_AP  ±30  ai\d  NNP  S  20  tons/kton  For  san^les 
having  NP  AP  between  1  0  and  3  0,  or  NNP  betiveen  -20  aiid  20  tons/ktoii;  tlie  rock  has 
uiicertain  potential  to  generate  acid 

A  majonty  of  san^les  ft^om  tlie  Montana  Tunnels  sampling  progr^i^'i  *re  indicated  by 
static  test  data  to  have  the  poten&al  to  generate  acid  or  to  have  i^incertain  acid 
generating  potential  [Figure  1]  However,  as  discussed  belov^,  san^les  indicated  by 
stahc  testing  to  be  acid  producing  do  not  generate  acid  di.iiii\g  kinetic  tesliiig  and 
therefore  Ihe  use  of  state  test  data  to  evaluate  acidifica&on  potenbal  of  Montai\a 
Tunnels  rock  is  conservative  To  date^  Ihe  ci^urent  ivaste  i"ock  storage  pile  has  not 
generated  acid  upon  exposing  to  we alhenng conditions 

Despite  tl\e  lack  of  acidificabonft^oimvaste  rock  previously  nuned  at  Montana  Tunnels 
aiidthe  consei'valivenatuit  of  static  test  data  for  this  site,  a  statistical  aiialysis  [one-way 
ANOVA}  conqDanngNP  AP  values  by  500-foot  ii^cremsnls  in  pit  elevation  shoves  tliat 
NP  AP  values  deci^ase  significantly  ^vilh  deplh  in  tlie  pit  (Appendix  B]  [Statistical 
Package  for  Social  Science,  Inc  lflfl7)  Figure  2  shoivs  that  rock  mined  beloiv  5^100  feet 
in  elevation  has  a  sigjiificantly  gj^ater  potential  to  gpitei-ate  acid,  based  on  static  tesISp 
con^aied  to  rock  milled  lugl^er  m  Ihe  pit  Tins  may  be  due  to  a  ^ater  amount  of 
sulftde  miiierali^ed  ore  n\atenal  contained  m  blast  pattern  con"pcBite  samples  collected 
fi"om  lower  pit  elevations  due  to  pit  geomeliy  tl\at  narro^vs  into  tlie  oi^  body  at  deptlt 
Ho^vever,  it  is  also  pcBsible  that  matenal  from  low  pit  elevations  was  not  exposed  to 
iTteteonc  weatlieiiiig  and  oxidadon  to  tl\e  same  extent  as  matenal  at  hi^ier  pit 
elevations  The  available  data  do  not  allow  for  a  conclusive  delermmation  as  to  v^hyM- 
PitMine  Expansion  niatenal  appeal^  to  have  ^eater  concentrations  of  sulfide 
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Figure  1  Acid  base  account  data  for  MontEu\aTunnek  Vs^asterock 
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Figure  2  Compaiison  of  acid  base  account  data  by  depth 
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KiiietLC  tesb  peifoiTred  on  M^T^^  v^Mte  ii3ck  include  long-term  [approxunately  14 
yeai^)  coluinn  leach  testing  on  tivo  samples  of  diati^enie  waste  iixk  collected  from  the 
open  pit  andivasle  dump  pile  { Km  ^t  Pies  old  2001 )  Tl^ese  tesis  ^veiemiliatedpnor  to 
development  of  Ihe  ASTM  stai\dai^d  melhod  and  iveie  not  expected  to  be  long-teim 
tesb  at  Ihe  time  tliey  were  initiated  Conseqoentiy,  tlie  timu^g  ai\d  duration  of  au^ 
cuvulalion  and  leachmg  cycles  and  the  VQlunte  of  water  ^plied  to  tlie  columns  vaned 
thi"ougl"LOut  tlie  test  period  Intei^i^tation  of  tl\e  colunni  data  is  further  c on"plic ate d  by 
a  s^vitch  ft"om  glass  ivool  to  polj^ster  wool  in  Ji.ine  1994  after  it  was  deteimined  tl\at 
^ass  wool  caused  ai\  increase  m  effluent  pH  ai\d  by  ti^ansfemng  the  diati^enK  sairples 
fi-om  columns  to  pans  in  November  1995  aftei'continualpluggmg  of  columns 

Effluent  collected  from  both  v^aste  rock  cohimns  niauitained  neulral  to  shglitly  basic  pH 
values  during  Ihe  entue  14  year  lest  peiiod  that  ranged  from  b  50  to  9  53  (Figures  CI 
and  C2  in  Appendix  C )  Diffeiences  existed  betv^een  tlie  columns  v^tli  lespect  to 
Dends  m  cumulative  alkalinily  and  sulfate  i^lease_ 

CumidatLve  alkalinity  was  greater  liian  cumulative  si^ilfate  i^lease  duiiiigtlie  entire  test 
peilod  for  sairples  in  both  columns  Wl  [nonacid-gei^eratmg  waste  dun"p  peim^eler)^ 
and  113  (5630-27  ShotV  suggesting  tliat  any  alkalinity  was  released  at  a  gi"aler  i"ale  tl\an 
acidily  and  tliat  any  acidity  leleased  would  be  readily  neutralized  Acidity 
concentL-alions  were  not  reported  Static  testing  of  Ihe  diati^eme  sairples  in  Ifaese 
cohimns  indicated  tliat  column  H  2  had  no  polential  for  acid  generation  [NNP  =  33 
tons/ktoix  NP  AP  =  3  3)  wliile  columii  113  had  unceilaiii  acid  generating  potential  (NNP 
=  3tons/ktoi\NP  AP  =  11) 

Seven  san^les  repi^esentative  of  waste  rock  wei^  subjected  to  16-houi"  bottle  roll  tesQ 
wliereby  reck  saii"ples  were  mixed  with  waler  for  16  hoi^us.  tlie  ivater  ivas  eKti-acted, 
ai\d  Ihe  san^les  ^veie  allo^ved  to  rest  for  S  houis  befoi^  beginning  ai\other  eKti-action 
cycle  (Knigjit  Piesold  2001 )_  Six  exti"actions  were  peifoiTred  in  order  to  evaluate  the 
behavior  of  rock  exposed  on  pit  liigjiwalls  when  contacted  wilh  natui^al  pi^ecipitation 
Three  sairples  of  dialren"te  wasle  were  tested  as  ^vell  as  oi\e  sairple  each  of  Bio&te  Dike^ 
Elkhomvolcanics^  Lowlai\dCieek  volcanic s,  ai^dQuailzLahte  Dike  waste  i"ock 

All  ivaste  i"ock  samples  produced  extracis  ^vith  neuti-al  to  shejitly  basic  pH  values 
ran^ngfrom  7  5b  to  E-Sr  [Figuies  C7  tl-Qmi^C]4  m  AppendiKC)  Static  test  results 
for  Ihe  Elldiom  volcanic  san^le  aiid  one  diatrems  san^le  collected  from  the  south  side 
of  Ihe  pit  indicated  tliat  tlie  san"ples  had  uiiceilam  acid  geiiei-abiig  potential  based  on 
the  ELM  cnlena  The  remamm^  sairfiles  v^ere  not  ejected  to  ^nerate  acid  based  on 
static  test  result  Cunudative  alkalinity  loads  ^veie  gr^aler  aiid  iiicreased  at  a  u^aler 
i^atecompai^d  to  cumulative  sulfate  loads  for  all  samples. 

SpLls  of  tlie  i"ock  samples  used  for  16-houi"  botfle  i"oll  testing  ^veie  also  subjected  to 
balch  leacdon  testing  where  i"ock  samples  ^vei^  combined  ^vith  imll  i^eclaini  waler 
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coiT^posed  of  i^ecjrled  tailings  v^ater^  tailiiigs  m\der  drau\  ivater,  recoveiy  well  watei^^ 
and  fresh  makeup  water  as  fed  to  the  milling  operabons  This  test  was  peifoimed  to 
evaluate  tl\e  behavior  of  3airq?les  v^l\en  contacled  ^vitli  tailm^^  stoi-agf  facility  wafer 
upon  uime  closing  aiid  pit  flooding  procedures  Three  spills  of  each  rock  lype  were 
combined  ivith  the  reclaim  waler  and  agjtated  for  vaiious  lengftis  of  lm"te  (seven^  15^ 
aiidSO  days)  before  tl^  solution  was  di^ained  and  analyzed 

The  reclaim  water  had  an  initial  pH  of  7  5?  ivhich  increased  to  values  of  7  66  to  3  23 
aftercontact  v^th  tl-Lerocksan:qDles{FigMres  C16  tliimi^  C22  m  A  ppendix  C}  Sulfate 
loads  exceeded  alkahnity  loads  in  all  sample  extracts  because  tl\e  leclaun  watei"  had 
veiy  111  gli  sulfate  cone  enlrations  prior  to  interacb  on  Avith  the  rocks  angles 

NeutL-al  pH  values  in  ^^oundwater  monitored  m  wells  do^vngr^dient  of  existing  waste 
rockstorage  areas  show  no  evidence  of  acidification  ft^omleachale  mfilti^atin^  tlie  waste 
rock  dump  Impacls  to  water  i^esources  (APD  aiid  metal  coiicenti^alions)  are  associated 
with  tlie  nearby  historic  Minah.  Blue  Eird^  Washington,  and  Alta  mme  sites  Hov^ever 
these  mines  ^veie  developed  in  wide  si^ilfide  mineral  veins  while  miner alization  at 
Montai\a  Ti^innels  consisls  of  si^ilfide  mu\eral  disseminations  ^vnhm  a  bi^ccia  matnx  and 
in  ^videly  spaced  vemlets  en^laced  20  milLon  ye^\rs  after  tl\e  mineralizmg  event  attlie 
histoiic  mines  (BJTMl  2005 1- 

Z2Met^  Mobility  Potential  from  W^eRo<k 

Waste  rock  metal  n\obility  has  been  evaluated  lhrou|j\  long-teiTn  cohunn  leach  tesis, 
]b-hoiii"botfle  roll  tests,  and  bateh  inaction  tesis  ^vifti  tailings  i^eclaini  water  discussed 
above  m  Section  2  1  Data  ft"omlhese  tests  are  sumniansed  m  Table  Dl  ii\  Appendfx  D 
Very  little  vaiiation  was  obsei'ved  ivitl\  respect  to  metal  concenti-alions  behveen 
exti-actions  for  a  gven  sanqjle  for  eitl\er  test^  therefore  the  data  are  pi^esented  as  the 
mean  and  range  for  each  sample 

Data  IS  compared  to  the  lo^vest  applicable  si^uface  ivater  standai^d  i^orted  m  tfie  2006 
edibon  of  Ihe  Cireular  DEQ-7  Montana  Numenc  Water  Quahty  Stand ai-ds  [Table  Dl) 
fiai-diiess  dependent  standards  have  been  calculated  for  waler  ivilh  a  hai^diiess  of  230 
iTL^l  to  repi^esent  receiving  watei^  mSpm^gCi^eek 

Long-leiTn  column  leach  tests  were  inlended  to  provide  data  for  assessnient  of  long 
teim  acid  pi"oduction  potenbal  Tlieiefoie  metal  mobility  data  ft^om  tlie  cohimns  are 
limited  to  dissolved  metal  coi\centi"alions  measuied  in  hve  effluent  samples  collected 
fi"omeach  of  the  t^vo  columns  after  nu\e  yeai^  of  leacliing  had  occuired  Tliese  data  are 
useful  for  predicting  long-term  steady-state  n"tetal  lelease  but  ai^  not  applicable  to 
predictions  of  short  term  release  duiiiigmine  opei-alions  or  soon  after  closure 
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Table  Dl  displa}^  rretals  ai^alyzed  duimg  long-teim  coluimi  leach  teslii^g  Most 
coi^centL-alions  were  i\eai"  or  beloiv  delection  liuiils  for  botli  of  Ihe  diab^rre  waste 
saii"ples  Ai^eiuc,  cadiraun\  andleEid  ^veie  lep oiled  below  the  meftiod  detection  hinit 
for  botl\  sauries  It  should  be  noted  liiat  tl\e  DEQ-7  stEindai^ds  for  sui^Eice  waler  are 
based  on  totEd  recoverable  concentrations  while  long-teimcoluirm  leach  test  data  ai^for 
dissolved  metals 

TotEd  n"tetal  concenlrations  weit  n^easmtd  in  extracb  collected  di.iiii\g  16-houi^  botfle 
roll  tests  Duiiiig  these  tests  rocksEui^les  ivei^  cnislied  aiid  sieved  to  between  0  E^  and 
3  35  mm  and  imxed  ^vilh  dislilled  water  to  repi^esent  waste  rock  m  dumps  or  pit 
hi^iwalls  m  contact  wifti  precipitation  The  test  desigi  did  not  facihtate  oxidation 
leacUons  [i_e  it  allowed  only  lelalively  short  E-hour ''rest'  peilods  and  no  circulation  of 
air  betv^een  exiraclion  cycles)  ai\d  therefore  accumulalion  aiid  subsequent  dissolution 
of  soluble  sails  would  not  be  expecled  to  have  cccun^d  on  rock  suifaces  to  Ihe  extent 
possible  111  tlie  held  setting  Ho^vever^  Ihe  small  pailicle  si2e  of  tlie  tested  niatenal 
compared  to  m-situ  rock  does  add  a  de^e  of  consei'valism  to  the  pi^dicled  metal 
concenh-alions- 

Total  n"tetals  concentrations   were   in  n\any  cases   near  or  belo^v   detection  liimlE 
MaximumtconcentL-alions  shoAvn  in  Table  Dl  were  usuallv  measui^d  mtlie  fust  extract 
ftxnn  each  rock  sample   and  becon"te  stable    aftenvards       Meaii  coi\centi"alions    of 
nianganese  exceeded  DEQ-7  staiidards  in  exti^acts  ft-om  most  ivaste  i"ock  samples 
Ai^enic  ivas  above  Ihe  DEQ-7  stai\dard  in  all  exti-acls  from  tlie  Quariz  Latite  Dike 
sample    Iron  and  zuic  did  not  exceed  DEQ-7  standards 

Onganally  measured  lead  concenlrations  were  fouiid  to  have  been  biased  by 
contamanalion  introduced  by  fdlenng  equipment  (Kniejit  Piesold;  2001]  A  disliJled 
water  blank  wiQi  no  detectable  lead  pnor  to  filteimg  had  a  lead  concenti-alion  of  0  157 
ing/l  after  passm^througji  the  filter  apparatus  Therefore  a  single  exti-aclionusiiigtlie 
san"e  water  vohune  to  rock  mass  ratio  as  the  oii^ial  bottie  roll  test  was  peifoirred  on 
ne^v  san"ples  and  tl\ese  lead  c  oncenti^ations,  winch  ^veie  all  belo^v  detecboUi  were 
subshtulediiitothe  dataset   Lead  concentrations  didnote>Teed  applicable  stand ai-ds 

Extracts  from  the  tailm^^  i^eclaim  water  infraction  tesls  generally  had  water  quahty 
that  was  similar  to  tlie  reclaim  v^aler  ai\d  had  elevated  concentrations  of  tlie  same 
elements  descnbed  for  tlie  16-hour  botlie  roll  test  [Table  Dl)  Copper  aiid  baiium 
concentL-alions  were  ^ater  m  test  effluent  ft"om  n\ost  waste  samples  compared  to 
leclaimi  ivater  but  all  banumi  and  many  copper  coi\centi"alions  lemained  below 
applicable  standards  Iroiv  maiiganese.  ai\d  sine  concenlrations  ivei^  loiverii\  effluent 
san"ples  compared  to  reclaim  water  mdicalu^g  tl\e  potential  for  attenuation  of  tiiese 
elen"ents  These  san"ples  ^vei^  affected  by  lead  clx^ss  contanmiation  ho^vever  no 
lepeatedmeasui^emenls  v^ere  made  to  detennii\e  ftte  extent  of  tlie  contammalion. 
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3.0  OreChcTacterizdim 

Under  the  Proposed  Action  ?a\  additional  ?3  miUion  tons  of  oi^  would  be  muted  duraig 
the  5  year  extension  to  mute  hfe  Thepolymetallic  ore  [low-gi"ade  golil  zmc,  silver^  and 
lead}  ^vilidit  the  Montaiia  Tunnels  deposit  occuit  in  bofti  veins  aiid  dissemutations 
associated  with  a  bi^eccialed  mass  of  volcanic  diati^ine  Ove  processing  operations 
would  contutue  to  use  the  santeprocedi^ire  as  is  cun^endypenratted 

Ore-gj^de  dialienie  samples  have  been  subjected  to  geochemical  lests  to  evaluate  the 
potential  for  acid  gei^i'^tion  andn^tal  mobihty  ft-omthe  vanous  hthologjes  (Table  Al 
m  Appendix  A)  Meet  of  tins  teslutgis  discussed  m  detail  u\  appendices  of  tiie  Pit  Lake 
Floodii^g  and  Water  Q  uality  Modeling  rep  ort  by  Knigiit  Pies  ol  d  (2001 } 

Alftioucji  pH  values  ren\alned  neuti^al  to  sli^itly  basic  di^mng  leach  teslliig  data  ft"om 
static  lests  indicate  tliat  oie  san^les  n\ay  gei^i'^te  acid  Long  term  leach  teslii\g  and 
bottle  roll  datatestu^gyieldedcoiicenti^alions  of  maiiganese  above  DEQ-7  staiidards. 

3.1  Add  Gen^r^onPotenticJ  from  Ore 

Kli^etLC  test  peifoimed  on  MTMI  ore  samples  include  lon^-temi  {^proxuiiately  14 
yeai^)  column  leach  tesliiig  on  foui's angles  of  diatreire  oi^  collected  ft^om the  open  pit 
and  stockpile  [KnigJitPiesold  2001]  As  irentioiied  in  Section  2  1;  tliese  tests  wei^  not 
expected  to  be  long-term  tests  and  Qeatnient  n^diods  vaned  tiirougjiout  tl\e  test 
peilod  Addibonal  mvesti^ations  included  sphts  of  one  oie  sample  beiiigsubpcled  to 
the  16-hour  bottle  roll  test  and  Ihe  tailing  reclaim  v^ater  inter  action  test 

NeutL-al  to  sh^Jitly  basic  pH  was  maintali^ed  by  all  column  effluent  for  Ihe  durabon  of 

the  14  yeai- test  peilod  Values  rai^gpd  from6  S3  to  S  «3 7  (Figures  C3,  C4,  C5,  and  C6  In 
Appendix  C}  Diffeiences  weie  observed  in  tlie  cunndative  alkalinity  ai\d  sulfate 
lelease  of  tlie  four  columns  _ 

In  san"ples  from  column  111  (5470  Bench)  cunndatLve   all^alinily  was   ej^aler  tl\ai\ 
cumulative  sulfate  release  lhrougl\out  Ihe  dui-alion  of  tesbiig  miplying  that  i^leased 
acidilywouli  intumi  be  i^adilyneulrah^ed  Acidilycoiicenti^ations  ^veienoti^orted 
Static  testing  of  columi\  111  pi^dicled  tins  sample  to  have  unceitau^  acid  generating 
potential  [NNP=  -14  tons/ktoiv  NP  AP  data  aie  not  available) 

While  cumulabve  alkalinity  continued  to  inci^ase  sLgJitly,  cumulative  sulfate  release 
was  gi^ater  after  approximately  five  and  11  yeai^  of  leachii\g  for  columns  114  [5390 
Beiich)  and  115  (5390-5  Shot^  respectively  Static  test  resulls  indicated  these  diab^eme 
san-ples  would  generate  acid(NNP  of -57  and-17  tons/kton  andNP  AP  0  0002  and  0  6) 
however pH  values  i^emained  neulral  to  shglitly  basic  dunngleach  testing. 
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CmnulatLve  sulfate  lelease  exceeded  alkalinity  at  all  times  iii  coluinn  116  (Stockpile) 
leachale  but  pH  values  leniEuned  above  6  4  italic  testing  indicated  that  tins  diatL^eme 
san"ple  ivould  produce  acid  |NNP  of  -^S  tons  tons/kton  ai\d  NP  AP  data  aie  not 
available)- 

The  potential  for  acidification  fron:\  one  oi^  sanq?le  was  evaluated  using  tl\e  16-houi^ 
bottle  roll  and  tailm^^  reclaim  ivater  inleraction  tests  descnbed  m  Ihe  waste  i-ock 
charactenzatLon  sections  Exti-act  collected  ft"tnn  Ihe  bottle  roll  prccedui^es  had  neuti"al 
pH  values  of  7  7S  to  7  94  and  eKti-act  from  Ihe  tailnigs  reclaun  w^ater  test  had  pH  values 
of  7  9B  toe_19j  gj^aterlhanthe  pH  of  tailings  reclaun  u'aterpilor  to  interacbonivitl^  the 
ore  (732) 

3.2  Metal  Mobility  Potential  from  Ore 

Metal  mobdily  data  ^veit  collected  ft"tnn  long  tenn  cohinni  leach^  16-houi^  botfle  i"oll; 
aiid  i^eclain\  water  interaction  test  and  include  dissolved  n^tal  coiicentL^ahons 
n^asured  in  testextractB  (Table  D2  in  Appendix  D) 

Long  teiTn  leach  test  extracts  from  cdunms  #4  {5390  Bench)  and  115  (5690-5  Shot); 
exceeded  the  standai-d  for  n:\angaiiese  Column  116  also  exceeded  the  standai"d  for 
copper  No  other  staiidards  were  e^eeded  but  it  should  be  noted  tliat  tliese  data  are 
for  dissolved  nietal  coi\cenlrations  ivliile  DEQ-7  surface  water  quahly  standai"ds  are 
based  on  total  coiicenh-alions- 

Botfle  i"oU  extracts  collected  from  a  single  ore  san\ple  had  total  metEQ  c  oncentrations  tl\at 
wei'E  near  detection  linut  levels  in  all  but  Ihe  fii^t  exti-act  except  for  manganese 
Man^ai\ese  concentrations  increased  fron:\ 0  3  m^/i  in  ftie  hi^t  e^^act  to  0  6  mg/lu\tl\e 
fifth  andsixfti[fmalJextL"a:l5  As  discussed  ui  section  2  2,  ftie  on^jnallead  ai\alysis  was 
biased  by  cross  contanunadon  and  was  perfoimed  a^ain  on  another  sanq?le  The 
resulting  lead  concentration  v^as  belov^  detection  (0  003  mg/l)  and  therefore  was  belov.? 
theDEQ-rstandai^forwaterwitl-L230mg/lhai^dness 

Concenlralions  of  nianganese  and  iron  m  exiracis  fron:\  tailing  reclaim  wafer 
mteraction  tests  decreased  conq?ared  to  reclaun  water  pilor  to  contact  Avitli  Ihe  ore 
sairple  Concenti-alions  of  cadmn^im  and  sine  increased  wifti  increased  uitei-action  time 
bet^veenthe  ore  and  i^eclaim  water  despite  veiy  lov^  concenlrations  of  tl\ese  aiialytes  m 
the  l6-hour  bottle  roll  test  Meaii  coi\centi"alions  of  cadnuunx  lead;  n^angaiiese^  and 
zinc  ^vere  in  excess  of  the  respective  DEQ-7  standai-ds  however  data  for  lead  v^ere 
biased  by  o"oss  c  ontaminalion 
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4.0  Tailings  Stora^FadlilyChcractmz^on 

Data  for  charactensiiig  gecurhemicfil  behavior  of  the  taihii^f  stora^  facility  (TSF) 
include  static  ai\d  kmetm  tests  for  acidification  potential  fi"oin  tailu^g^  johds  and  water 
quality  anal}:^es  for  tailn\gs  water  smr^les  The  datashoT^/  that  tailin§^  111  the  existing 
TSF  have  not  geiieraled  acidm  leurhate  Water  from  Ihe  TSFhai>  coiicentL^anoiB  of  iroi\ 
n^angai^ese,  ai\d  cyanide  ftiatexceed^tandai-ds 

4.1  Add  Gener^on  Potential  frofn  Tailings 

Acid  base  accouiiting  data  ai^  available  for  5E  tailingp  samples  ai\d  u\dii:ate  ihat  tlie 
tailmg^  have  ftie  potential  to  generate  acid  |  Figure  3)  hoivevei;  as  discussed  later  111 
section  5  Or  sta&c  teslu  have  consistently  pi^dicted  acid  gei\eration  ft^om  inatenals 
shoAvnnottobecoire  acidin  dunngkinetic  testuig 
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Table  D3  (m  Appendix  D]  reports  pH  data  for  tailm|^  supeniatai^t  ai\d  drain  water 
saii^les  and  tailings  sandpoi^  water sairples  Values  of  pH  are  consistendy  iieuti-al  to 
sll^idy  basic  ran^jng  fi-om  6  60  to  3  15  Acid  pii^duction  potential  from  tailine^  was 
also  assessed  by  uiiivei^ilyreseaKhere  i^iruig  lai\elic  lests  as  sunimansed  m  Appendix  3 
of  Knigjit  Piesold  (2001)  Tliese  reseanil^eiB  fom\d  tl\at  tailings  sainples  predicted  by 
statu:  testing  to  gei\erate  acid  did  not  beconte  acidic  duimg  any  of  a  vaiiety  of  different 
fcu\etic  tests 

4.2  Melal  Mobility  Potential  from  Talings 

Water  quality  samples  collected  fron:\  tl\e  T5F  supernatant  (le  pond  waler), 
uiiderdrainff,  and  embankntent  di^ains  provide  data  for  assessing  poten&al  nietal 
mobility  fi"om  tl\e  tailing  solids  Data  are  also  available  fi"om  a  tailm^s  sands  pore 
"w  ater  evaluation  and  tailmgs  i¥claunwaterusedinlhemilJirLgpi"ocess 

5i.inin\aiy  statisbcs  for  selected  analytes  are  itpoiled  m  Table  D3  {Appendix  D) 

Cmrent  DEQ-7  v^aler  quality  standai-ds  ai^  uicluded  m  the  table  as  a  refereiice  The 
table  shows  hardness  dependent  standards  calculated  for  a  hai-diiess  of  230  m^l 
because  tins  is  Ihe  hardi^tess  of  Spring  Ci^eek  ivhich  ivould  receive  tailings  facility 
seepage  ai\d  also  seepage  ft^om  Ihe  pit  lake  It  should  be  noted  Ihat  hai^diiess  m  TSF 
water  samples  is  much  ^ater  [above  500  mg/l}  ai\d  Iherefore  standards  diiecdy 
applicable  to  tlie  TSF  have  gi^ater  values.  It  should  also  be  noted  tliat  waler  quahty 
stai\dards  ai^  based  on  total  concentrations  v^liile  meet  TSF  san"ples  were  ai\alyzedfor 
dissolved  coiicentL^alions  This  is  because  Ihs  TSF  water  contams  clays  and  fins  sulfides 
that  result  ft^om  ore  umdnig  These  particles  settle  out  over  time  and  are  not  included 
in  aiialysis  as  total  lecovei-able  aiialytes  because  tl\ey  lesult  m  a  variable  aiid  liigji  bias 
Solids  settle  out  of  tlie  tailing  v^aler  over  time  as  it  i^esides  undisturbed  m  tlie 
impouiidment- 

Mean  water  quahty  data  for  tailings  storage  facility  pond  water^  undei-di-aiii;  and 
embanlanent  di-aiii  sairq?les  collected  ft"om  1^^3  tlii-ougli  1999  indicate  tl\at  cadmiuirv 
copper,  lead,  n\anganese,  and  cyanide  exceeded  the  lo^vest  ^plicablestandai"ds  duim^ 
this  bnie  penod  [Table  D3  in  AppEfldiK  D  )  Waler  quahty  samples  from  the  tailnigs 
storage  facihty  pond  collected  ft^om  2001  tlii^oi^igji  2004  have  lower  coiicenb^ations 
con^ared  tosanq^les  collected  between  1  ^^3  and  1^99  and  exceeded  stai\dai^ds  for  only 
manganese  ai\d  cyanide. 

Tailing!  stora^  facility  embankn^nt  aiid  underdi^ains  were  combined  m  Ihe  eaily 
2000s  Icoinbined  drainsV  and  six  san"ples  were  collected  siiice  2002  (Table  D3  in 
Appendiic  D)  Mean  data  ft"om  tlie  combiiied  di-ams  sho^v  tl\at  standards  for  u-oii; 
mangaiiese^  ai\d  cyanide  are  i^gulaiiy  exceeded 
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Poit  water  data  are  available  fi^om  a  25-pound  sairple  of  tailings  sai\ds  (-I-2TO  mesh) 
that^vei^  leached  ^vilh4  gallons  of  mine  pit  dewatenngv^ater  The  sands  v^eie  loaded 
into  a  plasbc  column  and  the  enbi^  volunte  of  water  added  The  column  was  sealed 
aiidlOOO  mlsan^les  ^vei^  extracted  oiice  per  montli  for  three  montlis  and  an  addibonal 
san^le  v^^as  extracted  approximately  tv^o  aiid  a  half  yeani  after  starting  tl\e  test  Metal 
coi\centL"alions  in  de^vatenng  v^ater  pnorto  contact  wiftitl^e  tailii^^  sands  were  below 
staiidards  for  all  measui^d  analytes  except  for  copper  [0  016  mg/l}  and  mai\ganese 
(0  12S  mg/l)  Cadmium  concenti-alions  m  tlie  dewatenng  water  ^vei^  belov^  detection 
pnor  to  contact  witl\  tailing  sands  Minununi  coiicenti^alions  were  measured  for  all 
aiialytes  m  Ihs  extract  sample  collected  after  t^vo  and  ahalf  yeaiB  of  contact  lm\e  wliile 
higliest  coiicentL^alions  tended  to  be  obsei'ved  in  tl\e  tlii^e  montii  san^le  (Table  D3  m 
AppendiK  D)  Mean  concentrations  v^ere  below  standai^ds  for  all  measui^d 
constituents  except  lead  and  maiiganese  Additionally,  maximum  concentrations 
exceededstaiidardsfor  ai^eiuc 

5.0  Compcrison  of  M^lhodsf or  DdaininingNeutraliz^on  Potential 

Data  pi^esented  above  m  discussions  of  static  and  kinetic  tests  of  acid  ^nerating 
potential  sho^v  tl\at  sanq^les  predicted  by  static  teslii^gto  generate  acid  do  not  pi"odiice 
acidic  effluent  di^inng  kinetic  testuig  mcludmg  14-j^ar  cohinni  leach  tests  Tesbi\gby 
MTMI;  consi^iltanls,  univereilieS;  and  government  a^ncies  have  examined  and 
confim"ted  Ihis  behavior  usuig  a  vanety  of  kinebc  and  otlier  test  meftiods  as  descnbed 
m  Appendices  5  ai\d6  of  ^;IllgJltPlesold^20^H)- 
ln  oi\e  study,  acid-base  accoui\t  data  obtained  usmg  MTMI's  stai\dard  prccedui^  was 
con^ared  to  data  detennuied  by  other  laboratcmes  usu\g  a  vanety  of  acid-base 
accounting  pi"ocedmes  MTMI  folloivs  a  standai^d  procedi^ire  for  acid-base  accounting 
v/liichuses  alai^ger  volunte  of  acid  leach  solu&omvith  a  louver  acid  coiicenti^alion  and 
less  liealuigcompai^d  to  Ihe  commonly  used  modified  Sobekprocedi^ue  This  nttl^od 
minimises  leaclion  ^vilh  non-caitonate  and  non-nsulralizing  species  aiid  plx^duces 
potentially  undeistated  values  for  neutralization  potenbal  compai^d  to  Ihe  modified 
S  Gbek  pr  oc  edui^_ 

Con"paiison  of  acid-base  accouiit  test  lesulls  using  tl\e  MTMI  procedui^  ^vilh  six 
different  analytical  laboratoiies  i^isiiig  different  melhodr  is  provided  in  Appendix  5  of 
li^ght  Piesold  (2001)  Acid  production  values  were  consistent  between  each  of  tlie 
n"tethods  Five  of  the  six  laboratones  reported  neulrali^ati on  potential  values  that  were 
B  to  23  tons  CaC03/kilotons  of  waste  ^^ater  ftian  tlie  MTMI  value  of  14  5  tons 
C:aCCi3/kilotons{TableD4inflppeildixD) 

Factoid  otlier  Ihan  uiidei^tated  iieuti^alizalion  potential  values  predicted  by  the  MTMI 
acid-base  accounting  pi"ocedure  conbibute  to  tl\e  behavior  of  MTMI  samples  duiing 
kuietic  teslmg-  Taihn^  san^les,  tl\at  also  produced  no  acid  duni^gku^elic  tests  despite 

TetrtTech  August  2O0O 
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hieji  potential  for  acidification  indicated  by  static  test  data^  were  mvesbgaled  using  a 
scanning  eleclron  DuciiKcope  Eind  energy  dispei^ive  EU^Edyses  of  x-raj^  It  was 
deteimined  tliat  the  samples  did  not  contEun  subinicron  u^Eun  sizes  of  pynte  that  are 
easily  ^^Teathered  Pynle  thativas  present  was  of  alai^gersize  andsdll  able  to  generate 
acidily  however  at  afi^action  of  Ihe  rate  of  submicron  ej^auis  becai^ise  much  less  reactive 
surface  ai^a  is  exposed  per  unit  mass  in  tl\e  lai^ger  gi-auied  material  [Kni^it  Piesold 
2001  ai\dDom-Lopf]990) 

A  portion  of  the  sulfur  u\  MTMI  san"ples  liiat  is  repoiled  as  potential  acidity  m  acid- 
base  accounting  pi"oceduies  is  associated  ^vith  lead,  zinc,  aiid  sulfate  mu^rals  olher 
thanpyilte  liiat  do  not  produce  acid  under  oxidabon  conditions  (Kni^it  Piesold  2001) 

In  addition  to  caibonale  muiei-alsj  mii\e  rock  contains  aluniiiio-silicale  minerals  liiat  do 
not  contilbute  to  neulralizing  potential  in  static  lesls_  These  minerals  have  slow 
leaclionkinetLCS;  however  Ihe  large  pyiite  gi^ains  pi^dommabiig  tlie  mine  i"ock  ai^  also 
slow  to  leact  Combined  qiianbties  of  carbonate  and  alummo-sibcate  minerals  m  miiie 
rock  exceed  the  quaiitity  of  neulrali^ation  potential  needed  to  balance  acid  potential 
( Kragl\t  Pies  old  2001)- 

6.0  Op^nPit  highwcJI  Characterize  on 

Characlen^ation  of  oie  and  waste  reck  discussed  m  eailier  secbons  of  tins  i^ort  is 
applicable  to  i"ock  exposed  m  tlie  pit  higjnvall  In  particulai".  16-houi^  bottle  roll  test 
lesullE  are  dii^cdy  applicable  bee ai.isesan:q?les  used  for  this  test  repi^sented  the  6  major 
rock  types  tl^atmakeup  tlie  pitsuifaces_ 

Avei"agp  data  for  Ihe  botde  roll  lest,  peitienta^s  of  tl\e  aeilal  extent  of  each  rock  type  in 

the  pit  Ingliwall;  and  water  quality  data  for  tl\e  pit  sump  pond  thatfomis  at  Ihe  bottom 
of  the  existing  pit  ai\d  from  di^aw  down  wells  si.m^oui\din^  tiie  mine  pit  are  presented  in 
TableD^{AppendixD) 

The  average  quahty  of  pit  pond  water  is  lypical  of  grouiidivater  near  the  pit  ^vitl\ 
additions  ft"om  pit  liigjnvall  leachate  ai\d  contact  witii  tlie  higher  si^ilfide  mineralized 
dialrenie  of  tiie  pit  floor  Pond  water  is  neutral  even  thou^  pit  ponds  alivays  form  in 
the  core  of  tiie  dialreme  at  tiie  bottom  of  the  mine  wlteie  tlte  lii^Jiest  sulfide 
mmei-absalion  0CCU15 

The  diffei^ent  geologjc  unils  of  tiie  open  pit  hi gjii vails  have  beene>^osed  to  v^eatiienng 
formanyyeai^  sin:einine  opei^alions  commenced  Thei^is  no  evideitce  of  ii^onstaming 
on  tiie  wallsj  acid  generation^  or  metals  loadiitglhathave  beenidenbfied. 
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Appendix  A 

Summery  of  Available  M  ontcraTunnds  G  eoch^mislTy  D  da 

For  M  -Pit  M  i  ne  Expansion 


TABLE AX 
Suminary  of  Aval  sbl  e  M  on  tan  a  Tun  nds  G  eochcmistry  D  ata  For  M  -  Pit  M  in&  Expansi  on 

RocfcTvpe 

PurpK^  cr  Other  N  ^er                                                          Rdo^lCE 

EMum 

MelEil 
Mobility 

10  Horn  Bottle  EuU 

1 

Centiibation  ef  rumv  &ter  c  ontac  t  witli  pit  lugjhiv  ill  in  pit  lite  mc  del 
f  henui  try  ( Appei^ix  Al  | 

7  15  ii^30diysDflk 

itfitli  tailing;  l-eclailU 

Evater 

1 

This  E  ample  If  &  split  oi  tlut  iiied  inthelo  houT  1»  Itle  ro  H  test  and  wis 
used  te  fliaracten^e  the  bug- tenvL  affect  of  TSF  w  atei  iiL  ccmtuzt  ci/ith  tlie               1 
pit  lu^^v  ill  ( Appendix  A2 1 

WliofcEick 

HCL   HNOvHF 
di^ben 

2 

Cliai  ac  teiK&tien  ef  pit  lock  types  ( Appendix  A3 1                                  1 

Acid  Bife 
Azfoimt 

AB  A  in  u  cd  id  ince 

ivithMTMISOP 

3 

Splits  i^i^ui^ks  used  forlxittleiollf/^pendixl) 
and  Tvhele  I'Of  k  testn^  ( ^pendix  A^t 

EUJum 
Vole  aiiic*  With 

WliofcEick 

HCL   HNOvHF 
digesben 

1 

Chaxac  tei^&tion  of  pit  lock  types  1  Appendix  A3 1                                  1 

Ajzid  Base           AB  A  ui  u  cd  id  live 
AiZto^mt              ivithMTMISOP 

1 

1 

Split  ot  s  ample  used  fer  IT  hi]  le  rock  testing  ( ^pendix  A^t                           ^ 

Lowluid 
Creek 

MelEil 
Mobility 

10  Horn  Bottle  EjsU 

1 

1 

ContiibotiDn  of  raimv  ater  c  oiitac  t  witli  pit  lugjluv  ill  in  pit  lite  nu  del 
thenus  try  ( Appeidix  Al ) 

7,15,  and  Wdaysoak 

itfitli  tailing  i-eclanu 

nrater 

1 

This  sample  IS  & spht  oi thit  used  inthelo  hour  Ixi Itle  id  11  test  and  was 
nsed  to  f  haracteii^e  the  bng-teim  affett  of  TSF  w  atei  ni  ccmtuzt  ci/ith  tlie               1 
pit  hi^^v  iH  1  Appendix  A2 ) 

WliokF^ck 

HCL,  HNOv  HF 
di^ban 

3 

Chaxac  teiK&tio  11  of  pit  lock  types  ( Appendix  A3 1                                  1 

Acid  Bife 
Azfoimt 

AB  A  in  u  cd  id  nice 

ivithMTMISOP 

4 

Splits  a  f  ^  imp les  used  fd  r  bottk  idU^  Appendix  1 )  ind  tt  hole  ro^k  testii^ 

{j^^Hpendix  A3) 

Lowlbrd 

Creek 

Vek  uuc^  tvISl 

BiDtiteDils 

WhokF^ck 

HCL   HNOvHF 
digestion 

2 

Chai  ac  teiK&tio  11  of  pit  lock  types  ( Appendix  A3 1                                  1 

Acid  Bife 
Acfoimt 

AB  A  in  u  ca  id  nice 

ivitt.  LlT^na  SOP 

2 

Sphts  of  s  aniples  used  for  whole  Id  ck  tes  tii^4  Appendix  AS)                          1 

LowlBTtd 
CjMk 

WliDkFack 

HCL,HNO,.HF 
d^^ticm 

3 

Chiiaf  teiKfttion  of  pit  lock  types  1  Appendix  A3 )                                  1 

TABLE AX 

Suminary  of  Aval  sbl  e  M  on  tan  a  Tun  nds  G  eochcmistry  D  ata  For  M  -  Pit  M  in&  Expansi  on 

RocfcTvpe 

DEdnTT«                 TetMdhod                   ^°  ^ 

PurpK^  cr  Other  N  ^er                                                          Rd^^VE 

VoLz  allies  iviOl 
DiLti'emfi 

BiKCU 

Ajzid  Base 

AB  A  HL  ace  ord  aiij:# 
with  MTMI  SOP 

3 

SphtE  Df  s ample?  used  foi  whole  1*0 ck t« tugl  Appends  A3)                          1 

BiDtiteDilre 

MetEil 
Mobility 

10  Hour  Bottle  Fan 

1 

ContiibabDn  of  rainw  ater  c  Diitac  t  witli  pit  lugjliiv  ill  ul  pit  l*lx  ma  del 
chenus  by  ( Appeodix  Al ) 

7,15,  Hid  30  dty^oik 
wfter 

1 

This  sample  IE  & spht  oi that  used  m the  Id  Iiduj  !» Hie  ro H test  and  was 
used  to  characterise  tho  bng-teim  affett  of  TSF  w  atei  nL  conUct  [LTith  the               1 
pit  lu^nv  iH  ( Appendix  A2 1 

Ajzid  Base 

AB  A  HL  ace  ord  aiue 
with  MTMI  SOP 

1 

Split  ol  s  in^le  used  for  bottle  mE  testing  ( Appendix  1 1                              1 

Di&ti'en:i& 
Was  re 

MetEil 
Mobility 

10  Hour  Bottle  Fan 

3 

ContiibatiDn  of  rainw  ater  e  Dntae  t  witli  pit  lughiv  ill  in  pit  l*lx  ma  del       . 
chemiftiy  Ineludos  s  ample s  IiIk led,  Diatie me  Was  te  South,  Diitieme      i          1 
Waste  Naith  and  Dutreme  Wis te  I>mnp  ffi  |  Appendix  Al) 

7,15,  aM^O  dayEcnk 

withtufai^E  iKlum 

TV  iter 

3 

Spht  of  tliat  used  in  the  Id  hour  bottle  mil  test  ukd  ^v  ts  used  to  chaxac  terse 

the  bng-teim  aftett  of  TSF  w  atei  m  cont vt  ci/ith  tlie  pit  h^uij  all  Inc  lodes 

?  ample s  libeled  Diatieme  Was  te  So  uth^  Dutreme  Wtste  NDith.  and 

Diatieme  Waste  Dump  tt*  ( Appendix  A2 1 

Long- te mi  column 
kafh 

2 

Letchate  from  long- teim  CO  lumn  tests  anal^ed  for  metals  ?  times  Ixtrveen 
2000  and  2005  Ccohuuns2f-:3  iietvastel 

WlicikFock 

Unkno^vn 

2 

4  or  5  *nalyses  peiioimed  0  n  s  ample s  lepe  ate dly  collected  dmingMTMI 
bng-teim ui-lionse cohuun tests ^ cofanuns  2^^?  aie  waste) 

Azid  Base 

AB  A  HL  ace  oi'd  aiico 
with  MTMI  SOP 

2 

5  dt6  analyses  peiio  imed  on  s  aiuples  lepe  atedly  co  llec  ted  dmn^  lo  rg  term 
f  Dlumn  testmg  C  cohuuns  2f-3  *ie(vaste| 

Azid  Bees 

AB  A  HL  lee  Did  anee 
with  MTMI  SOP 

3 

Spht  of  s  ample  used  for  bottle  mil  testuig  Includes  s  angles  labeled^ 
Diatreme  Waste  So utlvDiitiemeWisteNoi-tli  and  Diatieme  Was te  Dump             1 

i6|js^pendixlj 

Kuifihc  Test 

Lo  i^temi  CO  hnun 
kaeh 

2 

In  ha  use,  long-term  le  aching  to  deteimine  AFDbeliEviar  Froml^^l 
thiDi^ 2005 (cDlumns  2^3  iiewksle) 

TABLE AX 

Suminary  of  Aval  sbl  e  M  on  tan  a  Tun  nds  G  eochcmistry  D  ata  For  M  -  Pit  M  in&  Expansi  on 

RocfcTvpe 

DEdnTT«                 TetHdhod                   ^°  ^ 

PurpK^  cr  Other  N  ^er                                                          Rdo^lCE 

DiFLh^enriB 
Bi^f  cia  ci/itli 
Quarts  Latit# 

WlicikFacli: 

HCL.  HNO ,.  HF 

dig»tiAn 

2 

Cliai  ac  teiK&bi>  11  of  pit  ii>ck  types  ( Appendix  A3 1                                  1 

Azid  Safe 

AE  A  in  vcoid  aiuze 
with  MTMI  SOP 

2 

Splits  Df  s ample?  nsed  foi  wlule  10 ck t#3 tir^l  AppendE<  A3)                          1 

UiiEpecifkd 
Diah'env 

WlicikFack 

HCL.  HNO  ■  HP 

dig»ticin 

19 

Cliaractons  ati£in  oi  pit  I'd th  types  ( ^pend IX  AJ 1  T lies  e  s  ample e  *it  latflled 
"l>iati'eme  Erecf  il""  Some  nuyiepi'e sent  oi'e 

Ajzid  Base 

AB  A  in  ac  coidmre  Tvith 
MTMI30P 

19 

Cliaractons ati£in oi pit  1^0^ h types ( Afipend IX  AJ 1  These  samples  *it  lalwled 
"Diatreme  BrecciL"  Scuue  nuy lepresent  oi'e 

Quai-fe  Latit# 

Melal 
Mobility 

Iti  HcmrEoHleFiiIl 

1 

ContnbobDn  of  raimv  ater  c  Dntac  t  witli  pit  lugjhiv  ill  in  pit  l*lx  mo  del 
c  henui  try  ( Appei^ix  Al  | 

7.15.  and  3Dd&y^DaliL 

Tvith  tulings  reclaim 
IV  at#r 

1 

This  sample  If  &  spht  oi  thit  used  in  the  Id  hDur  1»  Hie  m  11  test  and  wis 
ns  ed  to  fhaxacteii^e  tho  bng-teim  affect  Df  TSF  w  atei  m  contact  ci/ith  tlie               1 
pit  lu^iiv  all  ( Appendix  A2 ) 

Ajzid  Base 

AE  A  in  vcoid  ance 
mithMTMISOP 

1 

5pht  of  s  ample  Hied  fo  r  bottle  1*011  testing  |  Appendix  1 1                              1 

DiitienieOre 

Whi^kF^ck 

HCL.HHO     HF 
dig^tion 

1 

Atl£tst4 

Chirvteiiz  ation  of  pit  rock  tripos  1  Appendix  A3 )  Only  4  s  amples  Tvore 
ipecified  ai   lugli  gi  ade '  or  "ore ""  Othtr  ore  s  an^ks  may  bo  repoiied  tebw            1 

as  ""Unspecified  Diitiome" 

Unlmff^vn 

4 

4or5  amines  pexfoimed  on s utiles  rep o atod ly fo lie c tod  dniing  bng -term 
m-lioTi50colanmtests(tolTimn5  1  45  ffOuooi'el 

Metal 
Mobility 

IdHDm-BdHleFiill 

1 

Contribahon  of  raiiuv  ater  c  ontaf  t  witli  pit  lugliiv  «11  in  pit  like  nu  del 
c  henus  by  |  Appeidix  Al ) 

7.15.  ud  BDd&y^DaliL 

TTith  tulings  reclaim 

IV  at#r 

1 

This  sample  IS  a  split  oi  tlut  used  intlie  loliom  Ixi  ttle  lo  11  tos  t  and  w  as  used 

to  c  hirvteiize  tlie  lo  r^temi  aff  EC  t  of  TSF  TV  iter  m  c  ontac  t  witli  the  pit                 1 
lu^luij  all(  Aftpondix  A2t 

Lo  r^temi  co  lomn 

le  acli  t^tuig 

4 

^  4  2DDD  to  200? )  analyses  peifoimed  on  s  amples  c  ollec  ted  dmmgbng-teim 
m- ho  use  cofanun  tests  |c  ohinuis  1. 4  ?.  ^o  axeoie). 

TABLE AX 
Suminary  of  Aval  sbl  e  M  on  tan  a  Tun  nds  G  eochcmistry  D  ata  For  M  -  Pit  M  in&  Expansi  on 

RocfcTvpe 

PurpK^  cr  Other  N  ^er                                                          Rdo^lCE 

Diiti^niE  Ore 

A:  id  3  EEC 

AB  A  ui  u  coidmre  Tvith 
MTMISOP 

1 

Split  ot  s  aiuple  Tii€d  fo  r  bottle  roll  testuig  ( Appendix  1]                              1 

AB  A  in  u  coiduire  iritli 

MTMISOP 

Atlfitst4 

Splits  Df  s  ample  used  fd  r  Tvhele  I'Of  k  testn^  ( ^pendix  A3t                           ^ 

SDbek 

3 

TluEe  s  angles  labeled  "shot    ""  for  APD  predirtu  n,  tssumed  te  Ik  a xe 
(ZiemtietvicE  andEentan  fi-i^  1|  Appendix  A5 1 

AB  A  in  u  CDiduice  nitli 

MTMISOP 

4 

jcrd  iiul^es  peifDmied  on  s  uqiles  lepe atedlyco lie c ted  duiing  bng -term 
m-lifluse  CO  hmm  tests  (tolTimns  1, 4,5^  ff  S  iieorel 

Kaiifitu:  Test 

So?dilet  /  ovenbaiK 

3 

Splili  a  f  s  amples  used  fo  r  So  tflk  pi'dtediu'e  ( Zienikieivic  s  andEenton  19*>2) 

1  ^pendix  A5  > 

leach 

4 

L eng-tenn ui-lionse celunuL tests ( cofanuns  1^45  fee  ai'eeret                         2 

UiiEpecififid 
Ejjch  Types 

Acid  Bofe 

AB  A  in  vcd  id  onre 
ivith  MTMISOP 

2 

Tivo  1*0  ck  smiles  fi'diii  pit  weie  anil^ed  ioi  AB  A,  but  net  cliai  ac  tensed 
tEspetific  i^otk type ( ^pendix  A3) 

AB  A  in  vcd  id  onre 
ivilh  MTMISOP 

1900 

Blist  f^id  ton^DsitEi  fei  inmiil  menitDiing  lepoib 

|Fnsni  1^35  te  present  J  on  irtiiffUE  lects  angles 

Lilrelyto  uuzlnde  some  s  angles  listed  eLewheie  nLtlus  table 

Six  s  uu^jles  lepresent  exp  ansion  matenal 

Sobek 

2 

Tivo  su^ks  latflled  ""TV  aste  10  ck'  and  "Iatv -grade  sto  ckpte '  for  APD 
predirtio n|ZiemtLe(vics  andEenton  1^92 Jl^peiidix  A5 J 

Kaiifitu:  Test 

6  diffeiEnt  pn^cedm^ 

■   6  splits  d  f 

Ibulk 

Evaluationoi  AEDpi-ediiztiTO  (ests  ( L  ap  aiin  l-i-i^  l|snlMe  nuneral  bir- 
gi  ade  0  re  j{  ^pendix  A?|  Le  achate  met aL  d  ati  celletted  fi'Dni  Soxhlet                1 
mDdifiedHmniditycelL  and  "Wet-Dry  tests 

SdKhlel  /  Dvenbils 
c^l» 

2 

Splits  Df  s  aniples  used  fei  Sobek  AB  A  piDcedme 
iZiemtietvics  andEenton  19^2 K Appendix A5 1 

TABLE AX 

Suminary  of  Aval  sbl  e  M  on  tan  a  T  un  nds  G  «>ch  emistry  D  ata  For  M  -  Pit  M  in&  Expansi  on 

RocfcTvpe 

PurpK^  cr  Other  N  ^er                                                          Rd^^VE 

Tailmga 

Ajzid  Bees 

1              Satfrk 

3 

TluTC  s  amplB^  labeled  TmTm^       tai  AFD  pi^K  tiDn  ( Ziemkiewuzs  ind 
FfiiitoiLiee^X  Appendix  A5) 

Iftu-eportfid  ABA 

3 
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Appendix  B 
One-W^  Analysts  of  VcrianceTable 


One  Way  Aiialysis  ofVanance       Thi^iKday,  December  22;  2005;  13  33  30 

DatasouiTze  MTTuiniels  NPAP  uiNotebook 

NoimalilyTest:        Failed  (P  =  OOOl) 

Test  execution  ended  by  user  re  quest  ANOVA  on  Ranks  begui\ 

Kru^kal-Wallis  One  Way  Analysis  of  Vailance  onRanks  ThuKday,  December  22;  2005;  13  33  30 

Datasoun:e  MTTuni^eJs  NPAP  uiNotebook 

75Yn 


Groiip                           N 
NPAP  4100  to  4600  6 

Missing 

0 

0  725 

Median 

0  640 

23^ 
1  020 

NPAP4b00to5100  193 

0 

0  630 

0  390 

0  930 

NPAP  5100  to  5600  901 

0 

1  720 

1  070 

3192 

NPAP5b00to6100  750 

0 

2  690 

1  360 

4  700 

NP  AP  blOOH-              23 

0 

60S30 

13  470 

111  303 

H  =  40E  y52wilh4degees  offreedom    (P=<000]) 

The  differences  mlhe  median  values  among  Ihe  treatment  gjTJupa  are  gTeateTtiian^vould  be  expected  by 
chance^  there  is  astatislically  sigjuficant  diffei'ence  (P  =  <i  001) 

To  laolale  tlie  gjTJup  orgj'oups  tliat  differ  ft'om  the  otiierause  a  multiple  coirpans on  procedure 


AllPainviae  Multiple  ConfiansonPrccedures  (Dunn's  Method t: 

Con-paiTson  Diff  of  Ranks  Q  P<0.05 

NP  AP  blOOH-  vs  NP  AP  4600  to  3100  1436  642  12  453  Yes 

NP  AP  blOOH-  vs  NP  AP  4100  to  4600  1343  359  5  433  Yes 

NP  AP  blOOH-  vs  NP  AP  5100  to  5600  B82  052  7  715  Yes 

NP  AP  blOOH- vs  NP  AP  5600  to  6100  679  569  5  929  Yes 

NP  AP  5b00  to  6100  vs  NP  AP  4b00  to  5100  307  073  13  545  Yes 

NP  AP  5b00  to  6100  vs  NP  AP  4100  to  4600  663  739  3  014  Yes 

NP  AP  5b00  to  6100  vs  NP  AP  5100  to  5600  202  433  7  566  Yes 

NP  AP  5100  to  5600  vs  NP  AP  4b00  to  5100  604  590  14  139  Yes 

NP  AP  5100  to  5600  vs  NP  AP  4100  to  4600  466  307  2  103  No 

NP  AP  4100  to  4600  vs  NP  AP  4b00  to  5100  133  233  0  616  No 


Note  The  multiple  compaiTS  0115  onranks  do  notuiclude  an  adjustment  for  ties 
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4?4 

-2ii4 

Hfl^en  Rete  arch 

14S 

32.3 

«3 

-14.G 

Lalxficld  EEseai'clL 

159 

3S-D 

4S7 

-117 

SilTerVall&yLalK 

15U 

24.7 

457 

-25  fl 

TAa_ED5 
M-Fit  M  ine  Expw-id^i  El  S 

F^t 

OorAHngWdfsl^g&Avo^^          i                                         l^H  cur  Bcttl  e  Rd  1  T  oi  Atctt^ 

cEsdwd) 

Hoth- 

Boulh- 

Eut 

North 

1      

Di^raTE 

Ore 

^    _^                         Cr«k 

W^e            ... 

J-^tB 

Dike 

BiotitB 
Dike 

Elkhcm 

Vdncs 

1 

Suiiac  &  C  peiizent) 

NA 

NA 

NA 

NA 

NA 

1^0 

454 

12.6 

5.3 

5.e 

95 

TcCiJ  cxric^ntri^ crif  i n  m^        pH  \r\  dancknil urJlx 

PH 

77 

7^^S 

742 

S  Oti               7  Jo                  7  E 

52                        S4 

Z.2 

a4 

Z.3 

Alkalinity 
lasCaCOO 

200  6 

174 

220 

135  D 

2S0-5 

412 

63  7 

4L3 

54S 

614 

477 

HaidiiEES 

347  5 

274.4 

2S02 

15fi2 

57LE 

£fl 

761 

191 

753 

479 

424 

SodioDi 

14.9 

- 

- 

- 

- 

17 

2.6 

69 

S.D 

5.9 

25 

FoliEsiuni 

43 

- 

- 

- 

- 

19  4 

15  4 

35 

S.? 

5.5 

^i7 

ClklUTlTL 

951 

69  6 

739 

4Bd 

105-S 

12  9 

20  0 

12.5 

2D  5 

13  9 

146 

Ma^rt^nmi 

273 

246 

23  4 

S.6 

35  7 

Zii 

0-5 

D4 

6.? 

3.3 

15 

STiliat# 

174 

1323 

52  5 

105-0 

320-2 

22  2 

275 

71 

25  7 

5.3 

44 

Chkinde 

3? 

14 

15 

41 

0-4 

<0 

0-7 

<10 

<L0 

<L0 

<10 

Nihate+Nitnfe 

D29 

0  01 

<ID1 

0  01             <i01 

0-6 

073 

0.54 

041 

Oil 

0  53 

AiEeiur 

ODDl 

0  007 

OOOS 

<l  003          4  003            <l  003 

-*  003                 <i  003 

0.016 

4  003 

<0  003 

Cadnuam 

0  0002 

<i0001 

<iODDl 

<0  0001       <i  0001           0  0001 

<i  0001              -*  0001 

<i0001      ■   00002 

0  0001 

Copper 

<IDD1 

<0  001 

0  002 

0  003            0  004              0  OOd 

0-000 

OOOo 

0.000 

0.013 

0  011 

Iron 

GD9A 

0  51 

OD? 

013 

023 

0  01 

D02 

0.02 

002 

D02 

0  03 

Lead 

0.003 

-*-003 

-*-003 

0  003 

-*-003 

0  003 

-4-DD3 

4  003 

-*.003 

-*.D03 

-4  003 

MingiDese 

0711 

DOS? 

[9  04$ 

0.010 

0-2?3 

0  500 

0-17S 

0.04 

0.036 

0.034 

0.057 

ZnK 

017 

4D1 

<1D1 

<0  01 

<1D1 

0  01 

DOl 

-*.D1 

DOl 

DOl 

4  01 
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APPENDIX  C 

PLArJT  SPECIES 

COMMON  AND  SCIENTIFIC  NAMES 


C  onnniHi  H  ane 

Sdentific  PlBme 

B  altif  1115  h 

i  Q  fl  CUE  bait  ICQ  s 

Bei^d  ted^e 

Csrex  rostrate 

Bebb'^  TVlllDEV 

Ssf^x  bebb^^fYs 

Bli]{:hiin4.h  ^hctiT^nosi 

A  ,1;  nifj  v^tprr  sfMn^XUfn 

Blue]Duit  reedgius 

CsismagfostAS  cafiad^ists 

B  0  0  th  cij  illow 

Ssf^x  boathn 

Ciiitida  L  h  isl  Ic 

Csf  TJJiirr  ijjvf  jur 

C  0  inmon  ho  I's  et  ail 

Eqats^um  ar\^€T)5e 

C  d  inmon  y  uro  Mf 

A  cftjilea  mr  JJdbljtf  jn 

DulEld]^!  tcwlfldi 

Ls  neffiis  d^atryiCffrciA 

Dcii^]^}!- fir 

^jTJric/fj^jH^f;  mrja'rr^r 

Dnimmcind  ^viBdcij 

Ssl^K  rffWJTifnoj:  iJ^an  3 

EngcJnuai]  spiicc 

Ffceis  eMj^ehfJCffSMSs 

Hon  ad^crn  g  u  i: 

Cy  rrojf  JcTJ JuifT  fj/Trc  VMiife 

[dutin  Ff^t^nc 

f  ff  jJj*Cri^  rtfijfifXfTJSs 

Kcniickv  hLiitsra.'iS 

PiJij  rrri^Jrjurf 

Lc>d2  l'|K)Il'  piic 

^Mifjj  ^□rrJor^LT 

Muhk-nxH 

^dV^jn  mcuL  JNJ^f  ^/r  juf 

N#bra^k&  Eedg# 

Csrex  JYebra5iEi:s\5 

P  L^  u  Jjur  aiiKJi^A  on 

Eff?^i.chfAVTT   ^Krr iS^itPTiffTS 

F 11?^  noHS 

CiJ^d^rriJ£  ^r^irr J  ^y^^j^  ?ju 

Qiakiig  EUipri 

Pij^nfJn  T  Jr^Mjri/ffJri^f 

Fed  rtspbeiry 

^4/  bus  rdseus 

Fedtoji 

^  grosf  rs  sio/on  f'ers 

Rough  TcHut 

F^iJjrirri^  id  ifhsriiiA 

SnmUh  bn>rni:£i;iH> 

E^/^^TTLrT  t  ^j^yjt^Jmj 

Siowbcny 

J  ^jrr^>lw>j  jH-^^y^>T  ^j^^^i j 

SfKi^lcd  knjp'^CL'd 

C^rjJf/jjjf  ^j  ^rriJL  rf/^^v^j 

Thinlcfti  tldei 

^  l/T4/£  Ji?  CA1  ^ 

Timothy 

Pfii^su?!  ^jmXefTJ^ 

Yc  1  tow  loEid  Flax 

Urmfiii  vwJf^effis 
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APPENDIX  D 

PiopcHicd  ^istc  Rock  Munttonng  PJin  farMuntanaTunncL 

NDvcmhcr27,  2007 

Thcdrifl  ElScills  for  o peril loihI  ainly^jji  of  wibic  rock  in  lhcroijp>c  of  mining    The  following 
IE  a  suggested  lc?it  program  thai  would  mahr  uhc  of  lhc  cxjMLng  MTMI  bLi'^l  holcsampkng 
program  lo  gBthcrdflti  on  wiHic  roLkgcochcmj-^lry  over  lhc  couiscoFrnjciLng  lhc  L  ind  M-PlK_ 
It  x^'ould  mike  niorr  dflti  b  vail  able  from  the  compBny  "^  own  infllv'w^of  rock  for  Au_  Ag,  Pb,  Zn 
pliii  composLic  S  and  ABA  For  drill  ind  blast  piltcrn-^-  ThoiC^iBmpIc^  would  provide 
rcprcscnl B ti vc  milcriBl  For  lhc  rcquc^lcd  kinrlLC  Bcid  mdal  mobiLtv  lc^1^ 

•      All  d  al  a  col  Ice  ted  fnsm  each  blast  piUcm  jn  the  ore  and  waste  contiol  pnsgrBm  for 
melBls^  tolBlsLiLFur  ^nd  Bcid-bB^e  accountings  Blong  wilh  geographic  cooidinBtc'>oF 
each  blast  piltem^  would  be  rcpoded  annual Lv  lo  lhc  igcncic^  by  ihccompanv  in 
tables,  mapind  grBph  form.  The  dalB  x^'onld  be  used  lo  develop  Bnd  npdalc  an 
cmpirjcil  rchtionship  between  L-Pjt  momtorrd  paramctcp>  ind  kjncUc  Ics1s  results 
thai  ean  be  used  1o  cviluale  M-Pil  wbsIc  rock    In  pBrticular,  lhe?ieda1a  will  be  used  to 
determine  whelhcrihe  rchtionship  between  Pb  ind  ZnconcentnUons  and  lo1al  sulfur 
concent  wjLI  continue  to  be  rcLiBble  jn  Ldcnufving  polcniially  reactive  wbs1c  mck 
dunng  produclionof  the  M-PlI 

Description  of  Monlana  Tunnels  Ore  Body  and  Open  Fii  Mine 

The  MontiUB  Tunnels  ore  dcposil  js  lociled  in  lhc  vciIlcbL  vcnl  of  a  Mairlypc  volcano  The 
principal  rack  thai  fills  lhe  volcanic  pipe  is  i  dj  aire  me  breccjaconlainjng  a  rich  nnlnxoF 
volcanic  wall  rock  ind  jntnisive  rock  fragments  from  gaseous  explosions  Bssocjaled  wjth  lhc 
form  alive  volcanic  phases    Overall,  the  dj  aire  me  contains  widely  disseminated  sulfide 
niinerBlizalJon  but  lhe  economic  ore  grade  male  ml  Iwhjch  issulFidc  enrichedr  is  localcd  more 
ceni rally  jn  the  volcinjc  pipe  aiound  lhe  lite  stigeempl ace men1  of  inirusivc  quadz  1^1  He 
porphyry  dikes    The  up[^r  IcveloFlhiK  eorcora  body  wis  mjned  Fiom  istartangclevaUon  al 
5S50  feel  down  lo  4S00  feel  during  fiist  16  vcars  of  opcraUons.  Addilionil  dcvclopmcm  drilling 
has  revealed  ihBt  lhe  cora  ore  body  exiends  Bt  deplh  bencBth  lhe  onginBl  pil  designs  to  elevilions 
below  J 800  fed    To  raach  lhe  corr  ore  al  lower  elevaUons.  lhc  upper  Brci  of  lhc  mjne  must  be 
incrrasinglv  widened  to  mBinlain  stable  pit  highwalls  bs  mining  Bd^ances  1o  the  deeper  core  ora 
depasil.  The  resulling  upper  wall  rock  is  illspaiscly  mi nerB I ized  di b trrme  ind  volcinjc  lock  lhal 
is  mined  to  reich  the  eenlrBlly  lociledora  Bt  lower  el cvBtions  ind  disposed  bs  wisle  i~oek. 

The  Following  !iec1iondiBgram  shows  b  mineralized  block  model  of  the  Monlana  Tunnels  ore 
body  bBsed  on  go  Id  equivalent  gride  of  all  eonlBined  economic  pfeeious  and  bise  melBls    The 
section  js  looking  nodh  wilh  C line y  Creek  on  the  left  oF  lhe  upper  pil  arrB    The  magcnia,  rrd 
and  blue  colored  blocks  rcpfescn!  high  lo  low-grBdc  ores  wilh  green  representing  sub-gnde 
dialreme    Theoullying  while  areB  isspBcse  to  non-mjnenlijed  diilreme  andcounlry  rock.  EbtI^ 
pit  highwBlloullmes  ire  illustraledon  the  diagram  showing  lhe  rxisling  upper  level  liybBcks 
extending  inio  non-minerBlized  zones 
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The  iUustnUon  bclow^  A3-l^  i^^  4  plan  \\ci\'  of  lhc  MontiiiB  Tunnels  o[^n  pil  mine  in  the  year 
2000    A  CO m prchc nsi vc  *i amplj nf.  program  w4h  conducted  lo  obtijngcochcmical 
cKanctcnzitLonorihc  wall  isurficc  mck'^  it  selected  pjt  highwill  clcvilion  iiUcrvil^  Bcid 
quadrant.  Sampling  locaUorui  b re  shown  on  the  drawing    The  rr'^pcctivc  LithoLogic?i  of  the  pit 
highwaLI*^  4 re  Lllustraled  by  color     Volcanics^  jntnisLvc'>  md  djffemil  grades  of  mjcienlizcd 
dialrenic  Bredcpjcled  with  ihecorr  ore  d  trireme  Eho'^n  in  1  he  central  arrB  of  the  open  pi  I. 
CompD!iJtc^of  deep  drill  ing  sample  inlervilji  uplo  TOO  fed  below  I  he  pH  bottom  c  Lev  Btion  Bre 
also  included  in  geochemicalchBraderizaUondalB    The  plan  drawing  '>haws  lhe  upper  "^ il Is  cf 
the  open  put  hying  bick  inio  '>unounding  non-minerBlized  rock    S4niple'>  arc  idenlificd  by 
lilhology  withgeochemjcil  chirBclcnz Btion  by  depth  showjng  thil  bose  mctil:^^  '>ulfjdc 
minerBlizalJon  and  ne1  nculrBlizing  pole ntiB Is  change  as  the  '>4nipling  convcige'>  in1o  the  coreorr 
are*  of  the  co  nc  *i  h  aped  pit    Sampici  for!  his  monilonng  piogrim  were  collected  from  upper  pil 
highwall  rocks  up  to  an  elevation  41  6  100  feel  to  drilling  jutervBlsdown  to  4000  feet  elcvaUou. 
Dila  lBble'>  A^B  andC  folio wjug  the  djagnm  arr  Brranged  by  '>aniple  elevBtion  I0  illu'^lralc 
change-^  in  geoche micB I  ch Braderislics  as  a  rr'^ult  of  the  conical  gcomelry  of  the  open  pit  mine 
and  the  column  ^h4[^corr  ore  body     Tible  A  provide'>  Lthology  jdenufic Btion  forconiposilc 
roc k  !i ampler  1aken  from  eich  location  plus  alkali  ind  Bikiline  cadh  melBlconcenlrBtions.  TBble 
B  provides  whole  lock  to  til  nietak  inalv^sis    TibleC  piovidcji  Bcid-bBscchirBclcni  Btion  for 
each  Eimple  including  neulrBlizing  polcntiBU  lo1al  '>ulfijrconten1  and  ne1  nculrBlizing  polcntifll. 
The  results  from  this  detailed  sampling  piogrim  cin  be  used  to  compare  wilh  dalB  from  Fulnrc  pH 
sample  charge  ten  za1  ion  is  lhe  upper  mjne  wall^  Bre  laid  fudhcr  back  from  the  cureorr  area  Bnd 
as  the  core  are  area  a1  the  boUom  of  1  he  open  put  i'>  mjned. 

A  Final  drawing  labeled  PeI  PioHles  Looking  Soulh  j^  b  ^ccUon  dr^wmg  ihaldcpjcK  lhc  wbII 
lav  back  belwecn  L-Pil  and  M-Fit  that  will  be  mined  to  rrBch  lhc  deeper  corr  ore  arrB    ElcvaUons 
are  piovided  to  show  ihedeplhof  the  core  area  and  1  he  ov erl ying  core  arrB  thai  has  been  mined 
out  during  lhe  life  o f  o pera1  ions 
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TABLE  A:   PIT  HBHWALLGEOCHEMCAL  PROFILE  3AHPLIW3  DATA 


Rock  kle^t^fH^Bl»^ 

C^er>em1MBtalE: 

AmIV9J^ 

Ca 

Hg 

rfa 

K 

SsmplelD 

RtKkTvPE 

1 

ing-kg 

i^-kg 

mg^kg 

mfl/kfl 

590D-510D  N 

Lovland  Creek  ^^Icanics 

13200 

5159 

20000 

23460 

590D-610D  SW 

Bkhom  ^^3nic& 

721D 

16D4D 

5525 

20040 

570D-590D  NE 

Lovland  Creek  ^^Icanics 

11140 

9765 

20190 

20330 

570D-590DSW 

Bkhom  ^^3nic& 

iaB4D 

16210 

7007 

20100 

56M-570D  NW 

LDvland  Creek  ^^Icanlcs 

14S40 

4177 

0017 

37000 

56M-570D  NE 

LDvl^nd  Creek  ^^Icanics  + 

BioiitpDike 

BBD3 

7526 

5030 

40050 

56M-570DSE 

LDvl^nd  Creek  ^^Icanic^  + 

Biotitp  Dike 

B5:3 

3352 

13130 

30730 

56M-570DSW 

Bkhom  ^^anics  +  DatremB  BrecQj 

13DBD 

1DB1D 

73gQ 

37500 

LDvland  Creek  ^^Icanics  + 

Liatreme 

550D-56M  NW 

Br?c^ 

LDvland  Creek  ^^Icanics  + 

Liatreme 

14fl4D 

5B14 

100 10 

25550 

550D-56M  NE 

BrBcda 

LDvland  Creek  ^^Icanics  + 

Liatreme 

15910 

6733 

20500 

24050 

550D-56MSE 

BrBcda 

11490 

6249 

10700 

27SS0 

550D-56MSW 

□ztrenie  Dreiicta 

7243 

6050 

3SO0 

4I2S0 

54M-S50D  NW 

□ztrenie  Dre^^cta 

15510 

3293 

S320 

30000 

54M-S50D  NE 

{>3trefne  Dreiicta 

1B29D 

5121 

23320 

25700 

54M-S50DSE 

Ctztmne  Dre^^cta 

13260 

4552 

S033 

41520 

54M-S50DSW 

□ztrenie  Dr#i]cta 

B535 

3047 

1254 

47470 

530D-54M  NW 

□^enie  Dreiida 

5E29 

2721 

BC 

40S70 

530D-54M  NE 

□^€fne  Drei]cta 

12640 

4773 

0033 

354D0 

530D-54MSE 

□ztrenie  Breccia 

12570 

3477 

0333 

30040 

530D-54MSW 

[>3trefne  Breccia 

14430 

3626 

3002 

«300 

520D-530D  NW 

Qztmne  Bre^^da 

3690 

3073 

727 

41470 

520D-530D  NE 

{>3tr€fne  Breccia 

13620 

5406 

15000 

32230 

520D-531HSE 

rfaSarul 

e 
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TABLE  A:   PIT  HBHWALLGEOCHEMCAL  PROFILE  3AMPLIW3  DATA 


Rock  kle^t^fH^Bl»^ 

C^er>em1  Metal  El 

AnalViJ^ 

Ca 

Hg 

rfa 

K 

SsmplelD 

RmkTvPB 

inft-hg 

i^-kg 

mg^kg 

mg/kfl 

520D-530DSW 

£]^mne  Breccia  4 

Quartz  Ljtite  lli^e 

14230 

4414 

n&2 

3SIS0 

510D-520D  NW 

A^alV^if  r4ot  {:cirTf}kted 

510D-520D  NE 

Cfztrefne  Breccia 

1D790 

5ieB 

I024Q 

3S550 

510D-520DSE 

{>3tr«ne  Brei]cta 

1DB40 

43D3 

5602 

43070 

510D-520D  SW 

yVialv^f  root  CorrfiletEd 

W0D-510D  NW 

□ztr^fiK  Br#i]cta 

2547 

3346 

1312 

3T030 

«0D-510D  NE 

□^«ne  Breccia 

5967 

41 DD 

2M& 

48770 

4HH-510DSE 

DhztrefiK  Breccia 

3299 

4366 

0544 

30O9O 

W0D-510D  SW 

Ctztmne  Breccia 

41 SS 

3056 

I2S0 

507S0 

470D-4«>DOm 

□ztrefiK  Brecda 

2DS5 

3002 

405 

35540 

450D-470D  hlG  IDtiII  Compt 

□^«ne  Breccia 

ED37 

2316 

1104 

4&750 

450D-470D  IQ  4Df lil  Camp> 

□^€fne  Breccia 

65S6 

2623 

1103 

40S60 

430D-450D  hlG  <DrHI  Compt 

□^efiK  Brecda 

1S17 

3334 

531 

30400 

430D-450D  IQ  iDi\i\  Compt 

□ztmne  Breccia  4 

Quartz  Ljtite  lli^e 

12B1D 

750 1 

0510 

314m 

400D-430D  hlG  JDnll  Compt 

□ztrefiK  Breccia 

1341D 

3327 

3« 

33300 

400D-430D  LO  4Dri4l  Compt 

□ztrefiK  Breccia 

1977D 

39S5 

40S 

32020 
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TABLE  E:   PR"  HGHWflLLGEOCHEMCAL  PROFILE  3AMPLIW3 


DATA 

G  BDC  hanks  lAnelv^hB  -  MqIbIh 

Aq 

Al 

6l 

Bfl 

Cd 

Clj 

Fb 

Pb 

Mn 

Ni 

Sb 

Zn 

Sample  ID 

ngkg 

mg^kg 

mfl/kfl 

mft-lig 

mgikg 

ngkg 

mg^kg 

mB^^^ 

mfl/kfl 

ngkg 

m^'ltg 

mg.'kg 

5HH-&10D  N 

DJ 

soooo 

3  1 

502 

DO 

37:2 

14000 

31 

200 

OH 

D£l 

SI 

590D-610D  SW 

17 

73500 

«B 

533 

Q^ 

80-3 

01500 

70 

1440 

OH 

DXl 

237 

570D-590D  NE 

D;3 

74000 

1Q5 

434 

U3 

23-1 

41550 

27 

448 

8J 

D£l 

no 

570D-590DSW 

17 

04»0 

21  1 

513 

D  1 

52-6 

53500 

32 

2530 

OH 

DXl 

1« 

56M-570D  NW 

4B 

71500 

11  T 

334 

D2 

28-7 

10250 

170 

«I0 

OH 

D£l 

111 

56M-570D  NE 

4-1 

SI500 

10  4 

973 

D2 

87-4 

22000 

44 

2480 

OH 

DXl 

l« 

56M-570DSE 

2.E 

75500 

39  3 

525 

D2 

10-6 

15400 

210 

2120 

OH 

D£l 

225 

56M-570DSW 

3-3 

75500 

33  7 

1010 

04 

40-S 

41250 

115 

2310 

OH 

DXl 

243 

S50D-56M  NW 

0-3 

204» 

IS  2 

449 

D  1 

0.D 

IIOOO 

40 

123 

4.9 

D£l 

71 

S50D-56M  NE 

0-3 

00500 

21  6 

473 

D  1 

5-1 

10750 

35 

058 

5.1 

DXl 

80 

S50D-5WDSE 

0-7 

87500 

15  4 

1220 

DO 

11-9 

14850 

27 

080 

0.7 

D£l 

08 

S50D-56MSW 

5.9 

74000 

4flD 

372 

1^ 

38-6 

24050 

537 

4020 

5.6 

DXl 

708 

54M-S50D  NW 

7.2 

82500 

11  6 

1040 

D^ 

37.2 

17850 

100 

2085 

2J 

D£l 

301 

54M-S50D  NE 

0-3 

50500 

143 

727 

D  1 

OH 

15050 

75 

332 

OH 

DXl 

122 

54M-S50DSE 

4-S 

75000 

30  B 

932 

1^ 

02-7 

73500 

751 

4110 

OH 

D£l 

072 

54M-S50DSW 

0.2 

72500 

21  B 

334 

3  1 

20.D 

15000 

352 

5720 

OH 

DXl 

II 10 

530D-54M  NW 

0.2 

70000 

41  B 

954 

132 

I73.D 

10800 

2170 

3000 

OH 

D£l 

4775 

530D-54M  NE 

1-7 

00000 

24  B 

303 

23 

38-4 

10 100 

557 

3200 

OH 

DXl 

048 

530D-54MSE 

8-6 

07500 

51  6 

537 

30 

45.2 

20300 

534 

3830 

OH 

D£l 

1300 

530D-54MSW 

12-S 

04000 

19  6 

7S5 

14 

41.9 

13000 

407 

4510 

7.5 

DXl 

712 

520D-530D  NW 

0-6 

70000 

37  D 

772 

20 

44.5 

ISOOO 

882 

7500 

83 

D£l 

1240 

520D-530D  NE 

2-1 

05000 

14  1 

713 

1  3 

22.6 

24500 

300 

1010 

3B 

DXl 

500 

520D-530DSE 

HuSan 

pie 
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TABLE  B:   Prr  HBHWALLGEOCHEMCALPnOFItESAMPLITK 


HflTfl 

Gboc  hanks  1  Ane  Iv^hB  -  MeCala 

ia 

Al 

±£ 

Ba 

Cd 

Cu 

Fb 

Pb 

Mn 

Ni 

Sfl 

Zn 

SanplB  ID 

nffkg 

mg^kg 

mg.'kfl 

ma-^ 

mg^kg 

ngkg 

mg^kg 

mB'^^ 

mB.'kfl 

ngkg 

mft-lig 

mg/kfl 

520D-530DSW 

34 

74500 

2aB 

330 

3^ 

35.9 

25000 

807 

4570 

5.7 

DO 

1470 

510D-520D  NW 

Hiff^^^y^s 

510D-520D  NE 

14 

70500 

27  5 

727 

24 

30.6 

23200 

481 

2700 

0.5 

DO 

1030 

510D-520DSE 

34 

70000 

39  B 

585 

44 

45.9 

25200 

823 

4300 

I8J] 

DO 

1710 

510D-520D  SW 

Hii^^nd^^ 

4HH-510D  NW 

6-9 

S5500 

32  B 

741 

19  1 

2  ion 

51000 

744 

5100 

on 

DO 

5080 

4HH-510D  NE 

2-1 

SOOOO 

IS  4 

395 

5fl 

41.7 

24800 

1410 

«I5 

10.3 

DO 

0700 

4HH-510DSE 

5J 

03500 

29  B 

414 

12A 

I2III 

31050 

1320 

3210 

17.3 

DO 

4445 

4HH-510D  SW 

3-1 

74500 

22  B 

1140 

5J 

lion 

23000 

1300 

3510 

23.5 

DO 

2110 

470D-4«>DOm 

7.2 

05500 

25  3 

72a 

24^ 

ison 

33300 

3000 

4100 

on 

DO 

8050 

450D-470D  hlG 

3-1 

03000 

12  B 

591 

134 

lion 

23000 

1580 

5700 

18.7 

DO 

5800 

450D-470D  LO 

2-1 

70000 

12  3 

734 

62 

33J 

17350 

1771 

3070 

i02n 

DO 

2500 

430D-450D  hlG 

4-5 

73000 

12  B 

4fl3 

135 

I53II 

30050 

003 

3300 

84.7 

DO 

0700 

430D-450D  LC 

flj 

01500 

33 

541 

34 

232II 

27400 

277 

1000 

loon 

DO 

1310 

400D-430D  hlG 

13-S 

70000 

IflT 

74fl 

132 

400II 

23050 

1400 

3720 

loon 

DO 

5050 

400D-430D  LG 

1-7 

03000 

13.2 

151 

22 

20.1 

10 100 

350 

2810 

04.6 

DO 

340 

D-S 


TABLE  C     PrrHISHWALLGEOCHEMKAL  PROFILE  SAHPLITK  DATA 


Sample  ID 


5MD-61DD  N 
5BDD-51DDSW 
57T>D-59m  NE 
5700-5&0D  SW 
E6DD-57DD  NW 
56DD-57DD  NE 
5500-5700  SE 
5500-5700  SW 
550D-5&0D  NW 
550D-560D  NE 
5500-550D  SE 
5500-5500  SW 
54DD-55DD  NW 
54DD-55DD  NE 
5^00-5500  SE 
5400-550D  SW 
530D-54DD  NW 
530D-54M  NE 
530D-54DDSE 
5MD-54DD  SW 
520D-530D  NW 
520D-530D  NE 
520D-53DD  SE 
520D-53DD  SW 


Lime 
Conteni 

%CaC03 

2112 
US 
1J7 
2^D 
4-16 
1-56 
1.51 
22& 
3-64 
4-33 

2JS 
4-31 
4.D7 
3.21 
2-75 
1-7S 
3-S4 
3.DS 
3.Be 
2-92 
3.D1 
N{>  S3rTf>le 
3.91 


Neiit  Pdential 

SiiHiir 

ppl  CaC03 

*SS 

2D  2 

0^2 

12A 

DX14 

157 

DX11 

2S0 

D1S 

41  d 

D44 

15ft 

D34 

15  1 

D22 

22  A 

0.4S 

3Q4 

DJQ 

43A 

DJ9 

:ss 

D22 

22  B 

D.7D 

43  1 

D^a 

407 

D.4t 

32  1 

D£9 

275 

D4fl 

17B 

123 

3S4 

D£2 

3D  A 

037 

3BA 

DJS 

292 

D72 

3D  1 

D32 

PolentuJ 

NbI  NBIft 

Potental 

pptCBC03 

ppl  CaC03 

-0.6 

195 

-IJ 

115 

-OJ 

154 

-4.7 

23  J 

-137 

27  fl 

-IDA 

5J] 

-a.9 

S.2 

-15fl 

7.9 

-9.4 

27  fl 

-122 

31ft 

-6.9 

21A 

-21  B 

1J] 

-fl.4 

33  7 

-12B 

27  fl 

-212 

IDA 

-144 

13  1 

-3B4 

-2ft  .6 

-19J 

19  1 

-27  1 

3.7 

-llfl 

2B7 

-225 

e.7 

-1DJ) 

2D  1 

39  I 


DAa 


-1B7 


2D  4 
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TABLE  C     PIT  HGHWALLGEOCHEHCAL  PROFILE  3AMPLIW3  DATA 


SsmplelD 

Lime 
Contenl 

Neiit  Pdentia! 

SiiHiir 

ft/iirf 
PdentiBl 

N&r  NEift 
Potenml 

%CaC03 

ppl  CaC03 

*S£ 

pptCsCOS 

ppl  CaC03 

510D-52DD  NW 

1-94 

194 

D^g 

-3Dfl 

-11.2 

510D-520D  NE 

2.54 

25  4 

0  70 

-21  B 

3J 

510D-52DDSE 

2.69 

2Pfl 

1^7 

-33  4 

-3  A 

510D-52DD  SW 

2.G1 

2E  1 

D£1 

-19  1 

OJ] 

4MD-510D  NW 

0.99 

OJ 

157 

-49  A 

-30.1 

4MD-510D  NE 

2.4a 

24B 

IJ)1 

-315 

-B7 

4MD-51COSE 

I.7S 

17S 

D52 

-19J 

-15 

4MD-51DDSW 

IJ1 

1:3  1 

1  14 

-35  fl 

-22.5 

470D-4H>D0m 

III2 

1D2 

1.71 

-53  4 

-43.2 

450D-470D  HC^  4Dfl1l  Compt 

2.47 

247 

123 

-3B4 

-13.7 

450D-4TDD  LG  IDtiJI  Compt 

I.B5 

1B^ 

D^^ 

-265 

-7fl 

430D-450D  HC^  4 Drill  Compt 

0.B4 

8.4 

Ut 

-40  A 

-32.5 

430D-450D  LG  JDridl  Compt 

4J1 

43  1 

1.35 

-42  1 

1J] 

400D-430D  hlG  {Drill  Compt 

3.54 

35  4 

1.60 

-4flA 

-14.5 

400D-430D  LG  IDtiJI  Compt 

4.SS 

4SB 

D4S 

-150 

33  A 

D-IO 


Pi!  Pronic^ 
Looking  South 


Primory  Os  tlody 
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Operational  Mined  Rockund  I'allliics  MonllorlE^  Pro^ranL: 

■  Eighl  to  ten  E4iTi[iLc'>  cBch  (S  lo  10  kg  '>4niplc  "lizc)  oFdiHtmnc  ind  quBrtz  lautc  djkc 
would  be  collected  fnsm  mine  blasts  fromdcplhi  between  4,500  lo  4J00  fed  diiring 
theconcLusLonoFL-P]!  mining    The  locBtions  and  litKology  of  the  locks  wherr  the 
Simpler  ire  collected  will  be  nolcd    Thc^c  ^impk^  will  rcpfr^cnl  I  il  ho  logics  fiDm  the 
coreorr  Bre*  of  lhe  pil  and  will  be  i^savcd  for  As_Ba,  Cd,  Ci  Cu.  Fc  Pb,  M^,  Mn, 
K,  Na,  Nl,  Se,  Zn_  S  iiid  ABA     Repcr-^cntaUve  samples  ^ipanning  4  rBnf.e  of  sulfide 

m  I  ncra  Lized  di  atrr  me  gridc5i  will  be  iiclecledorcomfosjtcd  for  furl  her  Ics1 1  ng  wuh 
ASTM  Method  D5T44-y6  humJdit^  cell  testJng. 

*  Scti  of  cLghl  to  ten  EimpLcs  each  of  I  he  given  lnhologic^  Lowland  Creek  Volcanics 
and  Elk  horn  Volcanic^  will  be  ec  Heeled,  and  4  ecmposile  sample  foreich  LilhoLogy 
lhen  made  ind  bubmjtied  for  kineUc  and  meleoric  water  mo biLtv  Ic^ling.  Thc^c 
'>4mpLing  IcciUons  arr  readily  avijlible  Fiom  cj[y^Ecd  up[^rpil  highwall  Liy backs. 
An  additional  len^ ampler  of  lower  mineralized  djalreme  put  high^ilL  lock  '>4niplcs 
From  various  elevilions  and  quadrants  of  the  o[^n  pil  highwalls  will  be  collected  to 
represeni  a  ftiLI  range  oF  low  lo  higher  sulfide  mineralized  djalreme^  i^iy  from  the 
coreorr  arei    Folio wj ng  geoche mic al  charicterjziUonoFlhe^e  ^ample:£  individual 
^impLe^  will  beselccled  orcompo^iles  wjLI  be  prepared  from  lhe  Lndivjdiial  ^imple^ 
lhal  represeni  the  extended  range  of  nunenhzeddiilreme'^    I1  wjU  be  important  I0  be 
tbie  to  relate  the  inaLvsis  to  lhe  Pb  and  Zn  cnlo ff  po inK  For  waste  roek  in  bolh  the  L- 
Pit  and  M-Pjt.  The  gei>chemical  charge  ten  Z41  ion  inaLvsis  foreichof  the'>e  '>4mples 
'>hould  be  run  in  iheon-^Jte  lab  41  Monlani  TiinneK.  Once  lhe  nnge  of  mineraljzed 
'>4mpLe'>  hiH  been  idenufied,  the  '>elected  samples  wjII  undergo  te'>ljng  accoiding  lo 
ASTM  melhods_  The  eight  lo  ten  sampler  that  mike  up  the  ecmposile  sample  should 
be  tiken  from  virjoiii  portions  across  the  put,  ipproxjmilely  four  loei1  ions  in  i\[.  {U 
would  be  desirable  lo  eoncentrale  the  sampling  jn  bLisI  patlerns  below  the  pcrmilted 
elevation  of  lhe  L-Pit    Mosl  of  the  volume  oFiock  to  be  mjned  in  the  pfoposed  M-Pjt 
Ices  *bo\e  4,250  ft_  (Sec  Figure  3.3- T  m  ihcdraFi  EIS  1    Sjnee  lhc  m* in  concern  is 
with  the  [y^'^ible  increase  in  wiisle  rocksnlFurconcenlrations  wilh  j ncrr a^j ng  deplh, 
selective  sampling  of  deeper  rock  would  provide  more  useful  jnformi1ion_| 

*  A  lyEimeler  should  be  inslalled  indewiterrd  tailings  to  obi ain  samples  o f  pD re  waler 
From  the  unsiHiraled  zone    Multiple  l^simetep>  could  be  used.  The  lvsimetep>  could 
be  placed  in  1  he  old  tailings  slndy  plol  lhal  sull  exists    A  simple  of  lhe  laiLn^  should 
also  be  collected  at  I  hat  1ime  for  whole  rock  inalvsis  and  changes  inolher  panmelcFTi 
tested  when  the  plo1s  were  constnicled. 

■  Eighl  to  ten  samples  should  be  eo Heeled  from  lhe  lowest  elevilionoFihe  exposed  pit 
highwalK  (below  4.500  feel)  for  full  geochemjcil  analysis  and  long-lerm  kinetjc 
testing    Such  simpler  could  indie  ale  the  efEecIs  of  prjor  wcalhcnngon  walcr-rock 
inlertclions. 
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•  The  rrBclJon*!  between  laiUngs  water  and/or  open  pjt  nunc  walcr  and  ihc  various  wall- 
rock  LithoLogicTi  sKould  be  tc:£lcd^!iincc  draiiiBgc  from  I  he  tiiLjng*^  jmpLiLindnicnt 
would  be  dirrctcd  lowBrd  the  pjt  iflcrlhc  cndofnuning.  Thjs  could  be  cilhcr  by 
column  orpBci  for  the  jninerBLizcd  ringc  ordiilrcmcs.  quBrtz  laUte  djkc  Elkhorn 
volcinich  and  Lowland  Creek  volcinics.  Pit  lake  walcr  wjLI  contain  the  solutes  from 
these  waleriources  and  will  he  I  he  tvpe  of  wilerin  pc  rpclu  b  L  eon1  ae1  wjth  ihcsc 
lLlho]ogLe'>.  The  resnlK  fiom  lhese  le^1^  can  be  compared  wjth  kinetic  te'>ljn^  thiT 
uscssLmulalc4l  meteoric  wtter. 

■  It  will  be  imponanl  1o  colled  the  high  grade  djal rente  ^impLc"^  before  L-Pn  mining  is 
completed  because  M-Pn  will  no!  again  reach  lhe  boHomof  ihccorr  ore  body  until 
the  last  yeirsof  lhe  M-Fil  minjng  pLin  The  finBl  L-Pil  elcvaUon  wjLI  be  aboul  4,300 
feel  while  I  he  finil  M-Pil  elcvaUon  is  designed  lo  reich  aboul  4,050  feel  clevBtion  - 
only  250  feet  Lower  Corr  ore  ntileriBls  al  lhe  boUomof  L-Pil  wjLI  be  rcpfr^enlaUve 
of  coreorr  malcri^]^  Bt  lhe  botlom  ofM-Pil  and  will  allow  1imc  for  kinelic  lesting  to 
be  conducted  during  the  fivc-yeir  M-Pii  mining  plan. 

•  Useof  iltemBte  mclhodology  (field  wcalhcnng,  e1c_,|  i^  icceplabic  as  long  i^  U  can 
be  repljc4led  using  sti nd ard  ASTM  methodologies    Te'>l  nielhod'>  should  represent 
both  the  sol u te  c hemi'>lry  |j  e.  iBilings  wilennd  incident  pf^cipilalJon|  andoxidBtion 
condilions  of  the  environmeni  repfn^ented  {x.^  g  pjt  lake  vs  dewalcred  iaiLngs  or 
unsAtnraled  waste  lockl 

•  Also,  column  or  pin  tests  of  eich  rock  should  be  conMrnclcd  andsalnrBted  wilh  te^i 
wHerfiom  lailingsor  the  mine  wilh  a  porr  wHer sample  ex1rac1ed  and  Bnalvzed  to 
cvaluBte  Bny  changes  occurring  wilhinsalnrated  '>i>ljd^  where  liltleor  no  WBter 
movement  will  occur,  '>uch  bs  jn  the  bulk  miss  of  the  lailings  imponndmenl  or  Bt  lhe 
bottom  of  1  he  open  put  hke  ihat  will  be  inundated  with  solids  from  pil  highwall 
erosion  and  upper  bench  nveling 

Note: 

The  El S  Icam  needs  to  come  up  wilh  Bn  acjd  generBting  cutoff  poin1  for  the  wisic  rock  ind 
determine  whi1  nced^  lo  be  done  41  thil  time    The  rock  could  beencapsulalcd  a1  a  greater  depth, 
slored  neir  the  pit  highwall  and  ihcn  pushed  inio  lhe  pit,  orsomeolher  mUigilion. 
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